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LETTER OF TRANSMITTAL 



HOUSR OP Ef.presentatjves, 
Committer ox SciEX(^f: axd Tectixology, 

Washington, D.C, July 21, 1982. 

Hon. Don Fuqua, 

Chairman, Committee on Science and Technology, 
U,S, IJouse of Representatives, 

Deah ]Mr. CiiATi{>tAx: As you know, the undorrcpresentation of 
minorifios and women in science and teclinolo^r^* has been a subject 
of pai-timlar concern to the SiibconuMittee on Science. Eesearch and 
Technology. As we} have considered issues related to the competitive 
strength of our national scientific and engineering manpower, it is 
clear that we cannot afford the wasteful exclusion of minorities and 
women from that talent pool. This perception led to the Subcommit- 
tee's work witi) its Senate counterpart to enact the Science and Tech- 
nology- Equal Opportunities Act of 1980. 

The attached proceedings. "Minoi ities and Women in Science and 
Technologv/' is a record of a sympos ium held by the Congicssional 
Black Caucus to review the implementation of this Act and issues 
related to it. T am grateful to Congressman Mervyn M. Dynially of 
our Sulx'ommittee for taking the leadership role in organizing this 
meeting on a subject so important to onv work. The ideas of the speak- 
ers and participant'^ will help guide us toward the most effective ap- 
proaches in future activities. 

Doug Wat.grex, 

Chairman, Suhcomwittce on Science, 

Research and Technology, 



SYMPOSIUM ON MINORITIES AND WOMEN IN SCIENCE 
AND TECHNOLOGY 



PBIDAY, SEPTEHBEB 25, 1981 

The meeting was convened at 9 :20 a.m. by Hon. Mervyn M. Dymally, 
moderator. 

Representative Dymally. Good morning. First let me welcome you 
all here and thank you for coming. 

My name is Mervyn Dymally. I am a member of the Committee on 
Science and Technology and the chairman of the Congressional Black 
Caucus, Committee on Science and Technology. I express iny thanks to 
all of you who helped in putting this seminar together. 

It is my pleasure to introduce to you the chairman of the House 
Committee on Science and Technology, Congressman Don Fuqua. 

Repi'esontative Fuqua. Thank you very much. We appreciate your 
efforts in bringing about tliis meeting on science and technology. 

First, I want to say that I am very pleased to be here with you this 
morning. The ideas of distinguished panelists will be veiy valuable 
to myself and our congressional colleagues. 

We will ceitainly value your advice on how we can be more effective 
in insuring that we are tapping the talent of all of our people and 
using the tools of science and technology. 

I rm very grateful to my friend and colleague on the Committee 
on Science and Technology, Mervyn Dymally, for taking the leader- 
ship role in facing this issue. At a time when we face major challongos 
in energy, environment, and in achieving a decent economic position 
for all of our citizens, wo need all the science talent we can muster. 

In recent years, minorities other than Asian Americans received 
only 2.2 percent of the science and engineering doctorates, and liold 
only 1.3 percent of science and engineering jobs, though they consti- 
tuted over 17 percent of all the employed pei-sons. Women have been in 
a similar position. They make up 40 percent of the work force, but 
only 8 percent of scientists and engineers. Society simply cannot nfford 
to waste this valuable talent. 

Seeking equal opportunity in science and engineering for minori- 
ties and women is not something that we should do just to be fair to 
minorities and to women. It is for the good of our entire Nation 
and for our technological strength. Congressman Dymally and I and 
our subcommittee ranking minority member, Margaret Heckler, from 

(1) 
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Massachusetts, have been strongly interested in the implementation 
of the Science and Technology Equal Opportunities Act, which we 
enacted into law last year. . i * 

It provides a broad base for a strong congressional mandate to the 
National Science Foundation to make this effort a high priority. I 
tliink that under the leadership of Dr. Slaughter and some of the 
(listinf^uished science board members of the Foundation^ such as Dr. 
Coolc, who is here today, NSF has welcomed this mandate. 

NSF is wisely avoiding making ecjual opportunities the concern 
only of an isolated ofHce or administrative unit, and are trying to make 
it an important goal pervading all of the Foundation's activities. Of 
course, there are constraints. I need not tell you what problems we are 
having, particularly after last evening's speech about funding. 

Wc can address this area in many ways, but we would certainly 
bo fooling ourselves if we thought even the best efforts of Don Fuqua 
or Mevvyn Dymally or Margaret Heckler and John Slaughter could 
squooze a vast flow of new funds out of OIVEB. 

Rut wo two, going to work at it. Only this week we have had to 
shMiL'glo to (lofeiul even the funds that exist against proposed outs on 
the House floor. We were succe.ssful in the vote on the NSF authoriza- 
tion on Wednesday, but it still is a continuing struggle. 

We iiiv ^^'oiiig to put faith and reliance in the leadership and the 
inventiveness of Dr. Cora Marrett in her role as chairman of the 
NSF Equal Opportunities Committee. We are very fortunate to have 
a person of her caliber and I will personally try to be as supportive 
as |)ossihlo in the endeavors that she undertakes. I hope that the ideas 
and dinciissions here today will be helpful to her and to the committee. 
I know tluit it will certainly be very helpful to me. 

You have my best wishes and keen attention to the ideas that you 
are generating here today. I want to thank you for the opportunity 
of being here and having a chance to participate in these opening 
remarks. Thank you very much. [Applause.] 

RoprosiMitativo Dymali.y. May I ask the moderator. Dr. Snyder, 
and fhe panelists to come up here, please. Dr. Marrett, Dr. Eivera, 
Dr. Suzuki, Dr. Anderson, and Dr. Aldrich. 

Of some significance I think to all of us is the fact that we are in the 
ITulKU'f nninphrev Building. If he were here today, T could just hear 
him say, "Gee, ilerv. this is a great gathering." After introducing 
tlie panel, he would spend 1 hours talking. [Laughter.] 

I want to introduce our moderator. Dr. Snyder for several years 
worked on surveys of XLS. Ph. D. candidates ; studies which were con- 
diicted l>v Mie National Academy of Sciences. She was coauthor with 
T)orothy*rfiiilford of Women and Minority Ph. in the 1070 's. We 
arc pleased to have Dr. Snyder, an associate of the National Subcom- 
mittee for Education. Dr. Snyder? 

Dr. SxYni-n. Good morning. We have been asked to say a few words 
and T will ti-y to keep them few and leave the time for our panelists. 
Unfoi'tunately, I have to remind them that they have approximately 
9 minutes each. I^t^s tiy to stick to that so that we have adequate 
time for audience participation later. 
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The problems of F>cionco that have been mentioned, I will simply 
alhido to -a couple oi times U^caiise they present the backdrop against 
which we have to come to grips: the shortage of scientists in certain 
areas; the need to bring in all the manpower possible to fill shortages 
we see; and the need to- grapple with the problems that are present. 

In recent years, there lias been a question as to whether tiie United 
States has been keeping, up with the scientific producdvit3- of other 
nations. Actually, we are still ahead, but it appears that other coun- 
tries are gaining on us in scientific productivity as measured by such 
indicators as publication of scientific literature, and inventiveness 
as measuixid by patents. 

There are new problems now emerging for science and technology 
in the United States. One of these is the question of research produc- 
tivity of faculty. In this country, much of the basic research has h^en 
conducted in the universities and we now have universities in which 
high proportions of the faculty are tenured leaving little rooin for new 
faculty to enter with new ideas and the latest training. ^ 

Various measures have been proposed to deal with this. Special 
research leaves for faculty members, so that their places can be taken, 
at lejist temporarily, by new and younger researchers. Despite this, 
the prospect of fewer academic jobs for younger faculty members, 
there are still areas in science and technology of tremendous shortage. 

For example, in computer science and in the engineering fields 
very few graduates arc staying to go on to advanced degrees to become 
the faculty members of future generations. 

Tliis is particularly critical in engineering. This week a series of 
awards was announced by Exxon to encourage individuals to stay, go 
on to graduate school, and complete advanced degrees, and "also to 
compensate younger faculty members who probably earn less at pres- 
ent in academia than in industry. 

So looking at these fields in particular, computer science and engi- 
neering where there are tremendous shortages, the question has to be 
posed of the possible roles for those who have been underrenresented 
in science and technology. Given the shortages in these fields, one of 
the startling facts to be pointed out is the very high proportion of 
foreigners who are obtaining advanced degrees in these fields. 

Last year, for example, 46 percent of the Ph. D.'s in engineering 
went to foreigners. We don't know much about them. Do they stay? 
Do they go? What do they contribute to this country? How many of 
them will engage in teaching? Certainly given that high proportion, 
we have to be concerned with the underrepresentation of minorities and 
women in scientific fields. 

Now I would like to turn to our speakers. The first one. Dr. Cora 
Marrett, is professor of sociology at the University of Wisconsin. Her 
interests are exceedingly broad, but among other things they have 
included the study of \vomen in science and engineering. Some years 
ago I began work on studies of Ph. D.'s and I ran across an extremely 
helpful article. T am very glad to finally meet the author who produced 
the ai'ticle entitled "AVomen In Science and Engineering." Dr. Cora 
Marrett. 
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STATEMENT OF DR. CORA MARRETT, PROFESSOR, DEPARTMENT OP 
SOCIOLOGY, UNIVERSITY OF WISCONSIN; DR. ALVIN RIVERA, 
DIRECTOR, NATIONAL INSTITUTE 'FOU RESOURCES IN SCIENCE 
AND ENGINEERING; DR. ROBERT SUZUKI, DEAN, GRADUATE 
STUDIES AND RESEARCH, CALIFORNIA STATE UNIVERSITY, LOS 
LOS ANGELES, CALIF.; DR. ARNOLD ANDERSON, EXECUTIVE DI- 
RECTOR, AMERICAN INDIAN SCIENCE AND ENGINEERING; AND 
DR. MICHELLE L. ALDmCH, DIRECTOR, PROJECT ON WOMEN IN 
SCIENCE, AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE (AAAS) 

Dr. Maiuiett. Thank you. I will keep my remarks brief because in 
large part today I am here to learn. I would like to hear whatever 
suggestions and ideas people are bringing with them especially for the 
Coniniittoo on Equal Opportunity in Science and Technology of tiie 
National Science Foundation. 

There are two major points I would likefto make. One is that we 
need to balance a discussion of what I would call the epic figures in 
science against the discussion of underrepresentation. My second point 
is t hat wo ncod to bo coucoruod about scientific literacy as well as about 
increasing numbers of scientists and engineers wlion wo talk about tlio 
minority comnuniities. 

fA»t mo turu.to the first point, the need for balancing a discus- 
sion of stardom against ii discussion of underropresentatiou. There 
han« boon ossoutially two approaclies if we look at the work, especially 
on black scientists and onginoci's. 

Tho fii-st approach, which T would call the heroic approach, has boon 
the ono tliat in tlio past always cit^'d George Washington (\vrver when 
tlioro was a discus-sion of blacks in science. More recently, Carver ha.s 
iMM^n replaced by Charles Drew. 

The altorn"' Ive approach ha,s looked not at tho stars at all, but at 
tlui figures citing the undorroprosontation, the absoiu'o of blacks in 
science and ongiuooring. It seems to mo that there are problems if we 
don't seek to balance those two approaches. One of tho first problems 
with the kind of start or heroic approach is that that kind of approach , 
does not serve very well to stinuilato interest on the part of young 
hhacks and other inembers of other minority groups. 

And 1 am particulnrlv concerned about f ho matter of getting more 
people iiMo the pipeline. Tho problem with a star approach is that 
such individuals, such stars, do not serve as effective role models. 
It is fairly ditficult for contemporary youth to identify very heavily 
with (leorgo Wa,shington Carver, for example. 

Thus, while ihni kind of approach is interesting, and it is inspira- 
tional in a number of respects, it does not often servo as a good spin- 
to action. 11 

Tho other problem, it seems to me, with l>oth tho star approach and 
tho undorroprosonted approach, is that neither approach takes mto 
account the contributions being made by so many contemporary black 
scientists and engineers. Thus it seems unfair not to acknowledge the 
work that still goes on in any number of different sectors. 

Moreover, if we gave more attention to those people who are still 
undertaking work, still pushing back the 'frontiers of knowledge, it 
seems that there are possibilities for inspiration there because it is there 
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that wc can l)c.<j:in to fjivo students ii sense of what it is like, of what 
. the (liscovoiyi.s all about. It is possible that by usinf? uiorc effectively 
people who have become involved then they bocouie the ones who spur 
others to action. It seems to me, then, that what we need to do is botii 
describe under-representation, and also talk about the role models, the 
success stories. ' 

It seems to me that is the kind of balance that ^ve need to have con- 
tinually. We need to acknowledge the stars, undoubtedly. 

But Vve need', too, to think of.ways to present the in formation so that 
it does make a dill'ereuce for generations to come. 

Now with reference to the matter of underrepresentation, the mat- 
ter of the problems of participatfon in science and engineering, one 
of the major questions is always why should there be any concern? 
Well,' it stMMUs to me that we should be concerned for a number of 
reasons.- 

First, there is the need to expand the pool of scientists. There, is 
the need to bring into science and engineering groups that arc not at 
the present very healthly involved. This would be for a variety of 
reasons. One is the problem of what could be termed simply the 
wasted talent. 

For the past couple of years I have been involved in research in a 
number of secondary high schools across the country and it has been 
very frustrating to see students with great potential who simply are 
not going to be going on to'(leve]oi> that potential. It seems that this 
issiniply a waste of the individual abilities that do exist. 

But beyond the matter of the waste of individual talent, we should 
be concerned because of the matter of what this Nation supposedly 
stands for and that is equality of opportunity. 

If we are going to talk *then, about why be concerned, we nm.st 
think about what it means with reference to nmtters of equity. Fi- 
nally, if we think about why be concerned, there is the matter of what 
our Nation needs, what it needs with reference to increased produc- 
tivity, for example. 

And thus, the need for expanding the pool of science and engineers 
is a matter that should not be of concern simply to the minority com- 
munity. We need to expand the pool of scientists, and engineers, but 
there is another reason for being concerned about the uiulerrepresen- 
') tation of minorities, women, in science and engineering. 

With reference to the minority community, there is a need for 
greater scientific literacy. There is a need be7/ond simply preparing 
people to enter the pool of science and engineering. We know that 
this is a society of increased technological sophistication. Wc know as 
well that there are developments on the forefront that are likely to 
have impact on communities with large concentrations of members 
of minority groups. If those individuals are to come to understand, 
to have an impact on, to influence in any way what is going on in their 
lives, obviously they are going to have to understand the kinds of de- 
velopments tiiat nre taking place. ^ ^ 

Thus, if there is concern with underrepresentation, it'is m part to 
say we n6ed a population of people who can make assessments, who 
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can understand, who can evaluate, who might not themselves always 
be the ones to undertake the discoveric^s, but they will be the ones who 
will know where to turn for expert advice. 

They will feel comfortable in making some assessment about the 
quality of that advice. There is no question but in my mind the mat- 
tor of increased representation should be a matter of general concern 
and should then be placed on any national agenda. 

What I would hope we arc going to be aoing in the course of this 
discussion will be to identify mechanisms, structures, approiw;hes,-so 
that we don't simply identify the problems and then go on to respond 
by talking about the heroes. • i • * 

We need instead to set up procedures, systems for using the infor- 
mation we have, for identifying other information, for developing 
ways so that we can monitor any kinds of concerns or developments 
which might be on the forefront that are likely to influence minority 
communities, but in the long -run are going to influence the whole 
country. 

Thank you. . i • i.u 

Dr. Makrett. Our next speaker is Dr. Alvin Rivera who is the di- 
rector for the National Institute for Resources in Science and Engi- 
neering and the Wa^ington, D.C. representative of the Society of 
nist)}uii(: Professional Engineers. We actually did meet sometime ago 
when Dr. Rivera was one of u group of Hispanics wlio came to suggest 
that studies of Ph. D.'s should take into account different kinds of 

Hispanics. ' . , i j j i. • 

I am not sure whether ho knows that it has been done, and data is 
now being published on different kinds of Hispanic Ph. D.'s. 

Dr. RivEUA. That is a very revealing finding. Sometimes when you 
do things, you never really realize the kind ot impact that it is likely 
to have in the future. t -x- n t 

I would like to talk today about a number of things. Initially, 1 
think it wotild be a sorious error not to recognize the important role of 
Congressman Dymally in makin<r this opportunity available to us to 
talk about bringing minorities and women closer together and talk 
about issues in science and technology. ^ xu 

T think as we continuejoday. We are likely to hear more that there 
is a demand for trained engineers and scientists in our society and it 
is becoming indeed a national concern. 

T would like to talk this morning about four things and I will try 
to keep thorn witliin the 10 minute-time span. . ^. 

First, I \fould like to talk rather briefly about the participation 
. of Hispanics in science and technology, the problems that limit their 
participation and to suggest Home practical activities to solve these 
problems. Finally, I would like to talk about the need for His- 
panics and other' groups to work more closely together in the future, 
a survival strategy. ^ . x- • x- x 

Initially let me talk quickly about Hispanic participation. 1 am 
' sure that perhaps some of you know, the recent 1980 census revealed 
that Hispanics constitute 14.6 percent of the population, which is 5.6 
percent of the U.S. population. ^ , , . . ^. 

That does not include Puerto Rico. I think also an interesting nnding 
was among Americans, 25 years and older, only 45 percent of His- 
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panics have completed high school compared with 51 percent of blacks 
and 71 percent of whites. . ^ 

Hispanics receive less than 2 percent of all college degrees. Hispanic^ 
on the mainland constitute 1.7 percent and 1.4 percent of baclielor's and 
master's degrees respectively in engineering during the 1980's. 

For that same period it is inter sting to note that the enrollment of 
Hispanics in engmeering was 2.5 percent of the total population en- 
rolled in the field at that time. The information from another source 
on scientists is much the same type of pattern. 

I don't want to belabor this particular point. I think it would suf- 
fice to suggest, however, that the Hispanic participation is quite lim- 
ited in this field. I think there is something to say, however, about data 
sources. It is possible that the National bcicnce F oundation can help 
in this regard. 

I think it is probably safe to assert some of the following points : 
First, the collection of data on Hispanics is disjointed, fragmented and 
virtually lacking a plan for the utility of the information acquired. 

Second, the information acquired on Hispanic scientists and engi- 
neers in many instances is presented in such a manner as to present 
the best possible picture and iinpi-ession ^vhilc, in fact, representing 
really a distortion of the reality of the situation. 

I think there exists a need to continue to break out Hispanic sub- 
group populations which has been done with the Ph. D. data. I think 
there is a need also for timely data in all of the sciences regarding His- 
panic participation and graduation. Such data should include statistics 
for all possible secondary years. 

I was struck recently by something I had read that Betty Vetters 
put out. She had assimibled some information on Hispanic participa- 
tion in the sciences which conveyed some rather disappointing conclu- 
sions. Basically .ihe had to say this : 

We know almost nothing about the makeup of various Hispanic groups within 
science, nor do the data generally provide breakout by sex and especially by sex 
and field within Hispanic populations. We can say with a?5surance that no seg- 
ment of l^Lspanlc population Is represented In science or in the educational pipe- ^ 
line leading to science careers In as large a proportion as is represented In the U.S. 
population. 

This is an extremely revealing finding. 

I Icnow many of you here probably are familiar with a lot of prob- \ 
loms that Hispanics experience in accessing technical careers but 1 
think it is important to summarize rather quickly. First, I will say that 
Hispanics basically lack interest, exposure, and motivation as students 
at an early age. 

Second!^ this is due to the poor academic training that thoy recoivc in 
rlomontary and secondary education, in the school systems. Third, it is 
due to the insufficient financial support for science and engineering at 
all academic levels and insufficient financial aid to the respective stu- 
dents, to the lack of minority professional role models, and finally, 
it is due to the lack of historical institutions that focus on the mission 
of science and engineering that are Hispanic. 

Basically these could probably be summarized in F;omc concerns 
that talk about access, preparation and retention. I think pertaining 
to access, more emphasis needs to be stressed on exposing Hispanic 
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ptudonts in junioijjiigh and high sphool to career opportunities in the 
technical fields, ' 

Both levels of - education instruction need additional resources to 
do the job adequately for liispanics. Pertaining to preparation ; prep- 
aration of Hispanic youth for technical careers is vital. Yet such a 
carrer goal is very difficult to pursue. It requires a lot of effort, a lot 
of energy and a lot of dedication. 

I think without encouragement from key sources within the school 
system, this is not likely to occur* " ^ 

Finally, pertaifltHg to i-etention, I think experience has demon- 
strated already that letention programs are very-^ helpful support 
systems to insure tlie success of minority youth in technical careere. 
More emphasis should be generated in this particular area and it 
should bo generated on a longitudinal basis. I think funding sources 
have to be very aware that this is not going to be a short-term kind 
of engageinent. It is going to take a lot of time, a lot of energy, aiid 
a commitment over a long period of time.' 

Also^'l think funding sdurces sliould be receptive to community 
'bas^Kl organizations ana professional engineering Societies <that work 
in conjunction with college^ of engineering and the sciences to accom- 
plish the goals -cited. I would like to suggest some possible activities 
that have i-evealed some interesting contributions I believe in this 
entire area. 

Let me cite just a few: Some summer enrichment programs and 
projects that focus on math and science for junior high school kids; 
sunnner jobs in dndustrial settings with supportive supervision ; student^ 
projects afnd progiams — that are supported by professional Hispanic" 
engineering organizations ; programs that encourage parental involve- 
ment in student's career choic^; role model relationships developed 
through service organizations and cooperatioij. with schools an J uni- 
vorsit'.e«; on-.sile st udent visits to the every clay world of work of en- 
gineers and scientists; student to student peer suppjort systems; an^ 
promotion of co-op educational programs at the high school and at 
college level. • ' 

I tliinlv continued support from private sources to private scholar- 
ship funds would encourage more engineers and scientists. Programs 
should be promoted that stress career day abtivities, to bring students 
and corporate representatives together. Finally, just developing lead- 
ership training programs which would assist students and practicing 
engineers to ac(|uire leadership skills. , ^ 

One of the things I have learned in my experience with the Society 
of Hispanic Professional Engineers is that we have many very capable 
young potential leaders and I stress young because they are young, 
perhaps younger than certainly 35, probably closer to 27 to 30. 
• They are very capable. They have many leadership skills. But they 
just need a little bit more experience. c 

I think the corporations can play a meaningful role in helping these 
young people acquire these necessaiy skills. 

r^t me say finally that Congressman Doug Walgren, the chairman 
of the Subcommittee on Science, xCesearch, and Technology, recently 
indicated his concern about what appears to be happening in the whole 
area of science and technology. ; 



Ho oxprossod ])asically (luit wo may bcmovinir into an nra whero 
only a small elite are functional praticipahts in the technology-based 
society. He was expressing concern, i'uriiier, that tliorc appears to be a 
disenchantment that is likely to result in many people beinic disen- 
franchised from this entire ellort, and particularly some of tlie more 
underserved populations. 

I think this is a legitimate concern for us to think about here today. 
I think all disenfranchised groups will have to work more closely to- 
gether in the future, to accomplish a common goal, wliich is to increase 
the represent at ion of all groups in thci:e fiekls. 

We, as minorities, must make a point to learn about other groups 
that experience similar disenfranchised positions. Each group will 
need to trust each other more. To discuss this concept in the abstract is 
much easier than to know the realities that evolve from situations 
where groups are only interested in what they enn gain for themselves. 

Xcvertholoss, if the relationship of minority groui)s is based upon 
anything other than a sound foundation of trust, the results will rarely 
yield anything but a hoHow victory. 

Thank you. [Applause.] 

Dr. SxvDKij. Our next speaker is Dr. Eobert Suzuki, recently named 
dean of graduate studies and research at California State University, 
Los Angek^s. Originally, Dr. Suzuki came out of engineering with a 
I^h. D. in aeronautics, i>ut he has moved beyond the confines of those 
fields to the fields of scientific and multicultural education and has 
bopu involved in issues of sciontiric iind tochnicnl manpower. 

Pie was long an activist on behalf of Asian Americans and for the 
past 10 years has published extensively on multicultural education and 
the special situation of Asian Americans. 

Dr, Suzuki. Thank you very much, Joan. I am very pleased that 
Congressman Dymaliy lias invited me to join this panel today and 
given me the opportunity to present the perspective of an Asian/ 
Pacific American. 

We, too, in agreement with the previous speakers, believe that sci- 
ence and technology will continue to grow in importance in the years 
ahead, and that Asian/Pacific Americans, along with other groups, 
must be adequately educated in their fields. 

In our increasingly technological society, knowledge of science and 
technology is essential for cTecisionmaking, for access to and interpre- 
tation of information, and for communication. It is also clear, as 
pointed out by Dr. Marrett, that a large share of the new job opportuni- 
^ties in the decades ahead will be in the fields of science and technology 
and that practically every job in the future will expose the worker to 
some form of technology. Thus, if minorities wish to gain parity and 
equity in this country, they clearly must make major inroads into the 
fields of science and engineering. 

Some of you may be wondering why an Asian/Pacific American has 
been included on a panel discussing the undorrepresentation of minori- 
ties and women in science and technologv. There seems to be a wide- 
.spread impression that Asian/Pacific Americans, if anything, are 
already overreprosentod in .science and engineering. And, furthermore, 
many people believe that Asian/Pacific Americans have been so suc- 
cessful in this society that they have very few problems to even 
speak of. 
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Well, let me suggest that the popular image many people have of 
Asian/Pacific Americans as the so-called "model minority'' is more a 
myth than reality. In the very brief time I have today, 1 would like 
to try to correct some of the misconceptions people have of Asian/ 
Pacific Americans and offer you an alternative and, I think, more 
balanced perspective on them. 

I will do this by addressing four major questions. First, who are the 
Asian/Pacific Americans; that is, what ethnic groups are they com- 
prised of, what are their numbers, and so forth. 

Second, are Asian/Pacific Americans really a "model minority?" 
Are they really as successful as they have been made out to be? 

Third, are Asian/Pacific Americans overrepresented in science and 
engineering? 

S^inally, what are some of the problems facing Asian/Pacific Ameri- 
cans in science and technology? 

Unfortunately, I don't have time to give you an indepth answer to 
these questions, but let me at least indicate how I would go about an- 
swering them. Let me start with the first question. Who are the Asian/' 
Pacific Americans? 

Well, according to preliminary figures from the 1980 U.S. Census, 
the number of pei-sons categorized as Asian/Pacific Islanders increased 
by a startling 128 percent, rising from 1.5 million in 1970 to over 3.5 
million in 1980. During the same period, the total population of the 
country increased by only 11.5 percent. So the rate of growth of the 
Asian/Pacific Americans population was more than 10 times that of 
the U.S. population as a whole, making them the fastest-growing eth- 
nic group in the country. /I,. 

The three largest Asian/Pacific American groups are the Chinese, 
Filipinos and Japanese. Other smaller groups include Asian Indians, 
Koreans, Vietnamese, Hawaiians, Samoans, Micronesians, and Cambo- 
dians. As you can see, it is an extremely diverse population, consisting 
of several subcultures and numerous language groups. 

Much of the increase in the Asian/Pacific American population has 
been due to large influx of immigrants during the past 10 to 12 years. 
Until 1965, discriminatory immigration laws dating back to the Chi- 
nese Exclusion Act of 1882 prevented any significant immigration from 
the countries of Asia and the Pacific Islands. 

When the racist restrictions on immigration were finally lifted in 
1905, there was an enormous increase. In fact, if these racist restric- 
tions had never been imposed, in the immigration from the countries of 
Asia and the Pacific lslands, the total immigration from Asia and the 
Pacific Islands would have been much greater and Asian/Pacific 
Americans today might constitute as much as 50 percent of the U.b. 
population, instead of just 1.5 percent. 

Let me go on to the second question: Are Asian/Pacific Americans 
really a "model minority?" Given the long history of racial oppression 
experienced by Asian/Pacific Americans in this country, I think it is 
interesting that this question is even raised today. During most of their 
ISO-year history in this country, Asian/Pacific Americans were por- 
trayed by incredibly, negative, dehumanizing stereotypes as the so- 
called yellow peril and were victims of some of the most humiliating 
and violent acts of racism ever directed against any minority grcnry. 
These acts have included lynchings, massacres, rape riots, denial of citi-. 
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zenship, scj^regatcd schools, exclusion acts and, of course, the detention 
of over 110.000 Japanese-Americans in American-style concentration 
camps during World War 11. More often than not, most Americans arc 
totally ignorant of this unpleasant segment of American history. 

However, in the mid 1960's in the wake of the Watts riot and grow- 
ing urban unrest, there was an almost overnight change in the image 
projected of Asian/Pacific Americans. All of a sudden stories with 
titles like, "Success Story, Japanese-American Style," and "Success 
Story of One Minority Group in the U.S.," speakmg of the Chinese, 
began to appear in the popular press, heaping praise on Asian/racilic 
Americans for their seemingly phenomenal success in the face of all 
their adversities. 

Those Horatio Alger stories about how Asian/Pacific Americans 
pulled them.5clves up by their bootstraps without any help from the 
Government have proliferated and continue to be perpetuated today. 

This "model minority" image created by the mass media is both 
inaccurate and misleading. Although there has been a lot of to 
do about all the Asian/Pacific American phannaci=ts, doctors, and 
engineers, there is still a larger proportion of Asian/Pacific Americans 
who arf?. poor than in the general population. 

Foi- example, the Chinatowns of Sah Francisco and New York City 
are among the most impoverished areas of those cities, a fact that 
usually escapes the notice of people who visit these tourist attractions. 

Moreover, while it has been pointed out that Asian/Pacific Amer- 
icans have higher average incomes than even whites, when the figures 
are adjusted for education, weeks and hours worked, ago, and geo- 
graphic differences in cost of living and income — since mostly Asian/ 
Pacific Americans live in Western States — it turns out that Asian/ 
Pacific Americans arc earning considerably less than their white coun- 
terparts and, in some cases, less than their counterparts among other 
minority groups. 

White Asian/Pacific Americans often gain access to jobs, they 
usually have a terrible time rising to administrative or managerial 
positions. 

In fact, some friends of mine have told me of "Asian ghettos" within 
some of the larger aerospace companies in California consisting of 
larg6 numbers of lower echelon Asian American engineers who never 
get promoted, and a lot of them end up switching careers because 
they are dead ended in their positions. 

So besides being erroneous, the model minority image has had at 
least two detrimental consequences. Fii*st, it has been used in admon- 
ishing other minorities to follow the shining example set by Asian/ 
Pacific Americans by also pulling themselves up by their own boot- 
straps without depending on Government aid, thus discrediting the 
protest and demfjinds of these groups for social justice, and creating 
tension and competition between them and Asian/Pacific Americans. - 

Second, it has encouraged official neglect of the very real problems 
faced by Asian/Pacific Americans on the pretext that they have no 
problems. 

'Which brings me to the third question. Are Asian/Pacific Americans 
overr^prcsen ted in science and engineering? 

Duo to the diverse nature of Asian/Pacific American communities, 
the answer to this question is quite complex. Although I can hardly 
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give you a definitive answer in the time I have, let me at least men- 
tion some of the main points. 

First of all, as indicated by Congressman Fuqua, thei e is no deny- 
ing that there are large numbers of Asian/Pacific Americans in science 
and engineering. Mowevei', a nuinbei' of studies, some of which have 
been conducted by our moderator. Dr. Snyder, indicate that the vast 
majority of them, perhaps 85 to 90 percent, are non-U.S. citizens or 
naturalized citizens who immigrated to this country to pursue their 
college education. Only the remaining 10 to 15 percent aixi Amencan 
bom. 

Now, from the point of view of affirmative action, that is a very 
significant piece of information. It indicates that American-born 
Asian/Pacific Americans of second, third, and even fourth generation 
who bear the legacy of 1;)0 yeai;s of racial oppr ession and who gener- 
ally tr'ace their ancestry to poor immigr'ant peasants are probably not 
overTcpresented in science and engineering and, indeed, they may still 
bo underrepresented, although I know of no definitive stlidies on this 
subject. There simply isn't the data. 

On the other hand, most of the foreign-born Asian/Pacific Ameri- 
cans in science and engineering come from the more affluent classes in 
their countries of origin- and represent perhaps the top one-hundredth 
of 1 percent of their country's populations. 

Consequently, the.se persons have not. suffered the historical dis- 
crimination exper'ieiiced by their Americun-born counterparts. More- 
over, they generally represent an elite class, the cream of the cream, 
who ar'e likely to do well even as immigrants. 

So for the purpose of affir'mative action which is intended to over- 
come the cumulative effects of histor'ical discrimination, it may be nec- 
essary to distinguish between foreign-born and Amer'icart-born Asian/ 
Pacific Americans. 

However, the situation isn't quite that simple. There are also many 
foreign-born Asian immigr ants who enter this country as young chil- 
dren. Many of them ar'e non-English or limitx^d-English speaking and 
come from very low-income families. 

Consequently, they encounter many of the same educational prob- 
lems as other minority groups and often experience gr'eat difficulty 
when they go on to college. Asian Americans from this background 
are undoubtedly imderrepre^sented in .science. and engineering. 

Now, the situation is further complicated by the fact that when one 
considers the Indochinese Who now number almost a half a million in 
population here, one must distingirish between the first wave of ref- 
ugees who arrived in the United States in 1975 and 1976, and the 
second wave of refugees who arrived from 1976 to the present. 

The fii-st wave of refugees who were generally well educated and 
came from well-to-do families appear to be doing reasonably well in 
this country. On the otlier hand, the second wave of refugees, who gen- 
erally have less education and lower socioecononiic backgrounds than 
their predecessors, appear to bi> having a hard time making it in this 
country. 

Although it is too early to tell, one can probably predict that mem- 
bers of the second group will have a tough time gaining access to 
higher education, particularly in the fields of scie^ce and engineering. 
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Our final complication is the fact that Pacific Islanders, groups 
such as the Ilawaiians, yainoans, and Micronesians, have not experi- 
enced the same upward mobility {is most Asian Americans, although 
the itwo groups are often lumped into tiie single category, Asian/ 
PaciKc Americans. 

Their social and economic status is lower than other minority groups 
and they are suffering many of the same difficulties in education. These 
groups are undoubtedly gi*ossly underrepresented in science and 
engineering. 

Finally, 1 would like to point out that female Asian/Pacific Ameri- 
cans are generally also grossly underrepresented in science and engi- 
neering, no matter which of the subgroups you consider. The few 
Asian/Pacific American females who enter these fields tend to go into 
the biological sciences. They arc practically nonexistent in the hard 
sciences and engineering. 

Let me finally briefly address the fourth and last question. What 
are some of the problems facing Asian/Pacific Americans in science 
and engineering ^ Given the complex mUltifaceted nature of these 
problems, I won't have time to go into all of these aspects. But let me 
just mention a few. 

As I have discussed, certain Asian/Pacific American groups such 
as Pacific Islanders, those from low-income families and Asian/Pa- 
cific American females are underrepresented. Those from non-English- 
or limited-English-speaking backgrounds are also likely to be under- 
represented. 

I think special efforts to increase the numbers of such groups are 
well justified. 

Another problem is the limited mobility they have experienced after 
they gain access to jobs in science and engineering. Although Ameri- 
can-bom Asians have little difficulty gaining "Access to jobs, very few 
are promoted to administrative positions. 

One final problem I would like to mention is a paradoxical one 
that presents a dilemma for Asian Americans. It appears that many 
Asian Americans are channeled into science and engineering whether 
they like it or not. As a consequence, some of them drop out of school, 
others remain unhappy in their professions, and still othei'S change 
careers. 

The resulting waste in human potential is undoubtedly consider; 
able. This problem is a complex one involving such factors as family 
pressure, underdevelopment of communicative skills, racial stereo- 
typing by teachers and counselors, and the fear of discrimination in 
the more subjective fields outside of science and engineering. 

Those are just some of the problems I see facing Asian/Pacific 
Americans in science and technology. 

Jjct me conclude by saying that all of us have the common goal of 
achieving greater equality and parity in this society. Increasing our 
participation in science and technology is certainly an important step 
toward that goal* By working together toward that goal, I think we 
can loam a great deal from each other's experiences and gieatly en- 
hance and improve our efforts in this very important area. 

Thank you very much. [Applause.] 
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Dr. SNYDsn. Our next speaker is Dr. Arnold Anderson, executive di- 
rector of American Indian Science and Engineering. He has had a 
long and successful career as an engineer and to that he has added work 
as an inventor, manager and author. 

In 11)78, he oiganized and became director of Anderson Research 
Consultants and has been a consultant to major corporations and gov- 
ernments, most recently to the Indian Commission of Ontario, 

Canada. , ^ ^ . , i- j 

Dr. ATifDERSON. Dr. Snyder, thank you. Good morning ladies and 
gentleine]li. Normally I would say chiefs and elders but I'm not quite 
sure of that. » . 

I uo t fiave a prepared paper, so I will give you my peace pipe and 
feather st6ry and see where we go. t j- 

The prel'ious'speaker recited essentially the American Indian story. 
The only (iillerence is he talked about Asians and my view is the native 
people of tiliis country. The stories are very similar. I'm not goin«^ to 
talk about that since Congressman Dymally was so kind to ask me to 
be here, \ ^ ■ 

I wanted to take as much time as I could to give suggestions on what 
needs to be done. I'm not going to tell you a buffalo story but I will 
spend the bulk of my time making some remarks and suggestions. 
I'm not going to make suggestions on how to go about doing anything, 
just that it iifeds to be done. 

You wise lieople with your great use of the quill pen and computers 
can put the language together on how it can be done. 

Let mi? first! teJl you about American Indians; where we stand, who 
we are. If we\ could in any sense put all of our lancl together in the 
United Statesl if we could take all the reservations and put.them to- 
gether, we would be larger than 40 of the ^States of the United States:. 
We wouJd be iWrgor than 93 countries of the world. The population 
would be largeil than 13 States and larger than 46 countries. 

Unfortunately, we are not able to do this. But that gives you an 
idea of the land and the people. 

In my early days, I only knew one Indian chemical engineer and I 
looked at hiin m the morning when I shaved. Tliere were only a few 
technically train^ Indians around. I finally discovered thei-e was a 
mining engineer in tl^ Bureau of Mines and he turned out to be a 
distant cousin of mine. So, we have come a long way. 

Now, in order to try to improve the situation, I and several other 
l>eople formed the American Indian Science and Engineering Societ;y 
as a way to nurtin^e this growing population. Our membership is 
spread out like this: 33 percent industrial; 31 percent in government; 
23 percent in educational pursuits; G percent entrepreneural; and 5 
percent tribal. 

Now, I think that pyramid has to be turned upside down but that's 
' the way the situation is today. 

As far as the discjiplines are concerned, 43 percent are in the hard 
sciences, 24 percent in the soft sciences, and 33 percent in engineering. 
Most of that 33 perrii^nt is in the conventional main-line engineering 
functions, not the highly specialized ones. 

The origin of thes^ people is primarily from west of the Missis- 
sippi. Indians have this thing about east and west of the Mississippi. 
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This goe? bnck to flip hisforical probloms when fhe cavalrv moved 
tho Indians from nast of flic Mississippi to west of the Mi.-,sissippi. 

So history keeps followinnr ns. Tliat's tlie reason why 16 percent of 
the Indian ^aencG and ennrineerinnr people come from east of the Mis- 
sissippi and 84 percent from the west. 

Our membership represents 00 States, two provinces, nnd 108 dif- 
ferent tribes, Asian Americans may have a lot of different lanj^iiaj^es 
and a lot of different cultures, but just in our Ijttle ornranization, we 
have 108 diiTorent represenfnfivTs. There are really 292 or more, 

When I look at the data on renl numbers as far as our count of 
students in college are concerned, the study in these particular dis- 
ciplines, the lino for blnck people is pretty distinnjuislied. You can 
rend the difTerences, The Hispanic is moving along pretty well. Then 
I look nt the American Indian line, and von need a microscope to see 
thediffe rences in the nurnbers. So, we have a long way to go, 

I have another breakdown from another source. We talked in real 
numbers and the real numbers are very small. But nutting it in per- 
centage, those in the medical or health fields, health sciences, are 12 
l)ercent of parity, 

Wlien I say "of parity" I mean that number of the Indian popula- 
tion that we ought to have to make it equivalant to American aver- 
ages. For doctors, we only have 12 percent of parity; in business, 7 
l)orcent : .'scientists and engineers 0 percent, * ^ 

I looked at fhe background data for that, and there is a lot of 
things in that, that in my terms and in fenns of mv society, we don't 
count. In regular en!rineering specialties, fhe mainline engineering 
functions, we are only 3 percent. Total number doctorates of all 
kinds, 7 percent, attorneys, legal, and so forth, 10 percent. Teachers, 
,25 percent. And most of those teachers have long found their way to 
Wasliington, Xew York, Los Angeles, and elsewhere and are not on 
the reservations teacliing young IrTdinn people, 

^Vliat are our needs? T and others have done an extensive study on 
this. If there is any validity to our approach and the data we have 
collected, we say— I won^t give you the breakdowns because it is too 
extensive — but we need somewhere around 1,700 various kinds of 
.science and technology' people graduating each rear. While the num- 
bers are increasing, we are not "gaining in real terms because tecli- 
nolojry is moving along so fast that we are not improving our ability 
to flo thinjrs for ourselves. 

Well, what do I" think ouglit to be done? Most of the things are not 
new to you because I think all ])eople in our situation have some- 
what tho same problems and difficulties. We look at the solutions in 
somewhat similar ways. 

However, with tlie Tnrlian people, it always seems that even people 
of good will toward Indians structure things in such an institutional 
way with Uie efTect tliat Indians fall tli rough the screen. Somehow or 
other. Indians are systematically excluded, not by intent, but by re- 
sult. So, we need to do something about this. 

Several things need special attention in addition to the other normal 
things that minority people would expect. 

We need to provide some wav for coim.^elors who deal with Indian 
students to become aware of the importance of training in technical 
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disciplines. Most of the counselors that counsel our young people really 
have no concept of science and engineering. Not only that, they think 
engineering and science are not possible for Indian people. 

On-the-job career orientation and bridge programs need to be 
especially designed to satisfy the unique needs, desires, and cultural 
dilierences ol Indian people. 

There are many kinds of recruitment programs and Indians are 
missed through that system. Something deliberate has to be done, 
including recruitment visits to high schools. 

Indians attending colleges and universities where they represent a 
significant number sliould be provided with special Indian counselors. 

That s what the organization that I represent is doing. But we need 
help. The students need accessible tutorial assistance. The first, second, 
and third semester are crucial. Our data shows that after the fiftli 
semester, we do very well. But we need help in the early times. 

Paid summer jobs in business and industry should be developed for 
advanced Indian students. It always seems like fchere are a lot of jobs 
for juniors. But those people are already pretty well on their way. They 
have a track. They know where they are going. They don't really need 
the help as much as the eariier ones. 

The scholarship. programs generally are fixed so that if a youngster 
earns too much money, he or she begihs to lose scholarship liioney. Tlie 
great problem with Indian students is that it costs them a lot more to 
go to college than otliers because many of them are so isolated, and you 
know what travel costs are these days. It costs a lot more to get the 
youngsters to college and compassionate trips home ai-e essential. 

I'm going to stop there and go on to another set of ideas. These are 
ideas that really help in high school and early college years. 

We need to do something in this country in whatever institutional- 
ized system exists to insure that Indians be appointed to serve in a 
representative ratio on foundations, directorates, advisory committees, 
and review panels, to assure that the seven resource centers for science 
and engineering becomes a reality for Indians, ^'one of theni yet are a 
reality for Indians. 

We need to provide work shops similar to tliose whicli have been 
sponsored by the Science Engineering and Education Dii-ectorate 
especially for Indians. Indians don't know liow to write proposals. 
They don't know how to write proposals that are winning ones, any- 
way, because the lesult is almost zero. . 

We need to provide new and potential Indian scientists witli infor- 
mation regarding career oppoitunities in industry, universities, and 
the government, including Indian governments. 

We need to pursue ways to insure that Indian scientists have oppor- 
timities to compete fairly with other scientists for grants and awards. 

Wo need to develop exemplaiy jirogiani models with proven 
track r(icords for increasing the nun^ber of Indians in science and 
en^jinoering. 

With that, I will leave the subject there. Thank you very much. 

Dr. Snyokk. Our last speaker will be Dr. Miclicle Aldiich, who is 
director of the women in science program of the American Association 
for the Advancement of Science. Actually, she has an undergraduate 
background in one of the physical sciences, geology, and obtained 
her Ph. D. in the history of science. She has published in both fields 
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and in the area of the history or the sociology of science has been con- 
cerned witli the place of women in science. 

Dr. Aldricti. My talk today will cover two topics very briefly. First 
of all, I would like to say a little bit about science and women in gen- 
eral and then I would like to add just a few remarks on the special 
position of minority women in science. 

As far as women in science are concerned, in general, there are two 
factors that need to be accounted for. First of all, so few women enter 
science and technological careers, and second, once there, they don't 
fare as well as the men who enter those fields. 

The historical .trend of women entering science and engineering is 
different for that of minorities. Minorities have been kept at vfcry low 
numbers thanks to discriminatory practices for a long time and grad- 
ually have started to rise. The figures for women show a cyclic pat- 
tern. In the 1900's, the numbers of women in science are low. They 
gradually increase and peak in the 1920's. They then decline in the 
1930 s and 1940's and 1950's and stait to rise again in the 1960's and 
1970's. What is going on here? In the 19th century, women were in- 
volved in science in a logical way as scientific illustratoi^s. That was 
an acwptable role for women because they were trained in the jine 
arts, including drawing. There were a few pioneers who contributed 
directly to scientific research and many women toward the end of the 
c^^ntury who taught science^ That is, a group of trained women existed 
who could become the doctorates that you see on that table, thanks in 
part to the growth of women's colleges. 

The upsurge in the 1020's is correlated with the success of the 
women's movement, and the more tolerant feeling about women in 
professions. Women who chose careers during that period were less 
inclined to marry than women professionals today. They could not 
have as balanced a life as women do now. 

In the 1930's, women were, let's face it, forced out of the labor mar- 
ket. During the depression, by Government policy, by industry policy, 
and by g^.neral consensus of the American population, jobs w^ero 
handed over to imen !)ecause they were the heads of house- 
holds and they had families to support. The figures from the 1950's 
reflect what Atargaret Mead characterized as tlie era of the women 
with the masters degree, driving around in a station wagon in the 
suburbs with three kids. That was an applicable image for white 
women but not for minority women. 

Today there are still few women entering science and engineering. 
Why would that be? One of the first problems that we need to face 
is that of general sex typing. All of you are familiar with this. It is 
the story of a little girl being given dolls and her brother being given 
a tool kit. It still pervades the curriculum despite veiy hard work by 
educational administrators to balance shop and home ec clas^:es. Shop 
classes are vital for anybody who is going to go on and do anything 
in the physical sciences. My not taking drafting in high school was a 
great loss in my career and I know many other women who have 
regreted that and have had to take drafting later. This is a |)ro!)lem 
for w hich passing legif^lation does not end the barrier. There has been 
some progress made and we are grateful for that. 

Anotlier problem renters on mathematics. As soon as they are able 
to do so. girls drop out of the college mathematics track in numbers 
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that aro truly appalling. The same thing happens to some minonty 
groups and it is a problem tliat is of concern to both groups. 

Wo are all looking forsvarcl to i)r. .Marrctt s data on mathematics 
because lier iniorniation will cover many more sdiools than we liaa 
earlier ul.ich was from Maryhmd and Berke ey only. Ihe general m-. 
formation from the National Institute of Educational Statistics will 
iiave to serve until Dr. Marrett is out. The message that many girls 
gee ui ihat ..lallicnuiiics ih not al,^)roprIa.e ior iKeni, tlnit Uiev wiU 
not-need it for what they will be doing as adults. 1 he trouble with that 
is that lu tact mosL women s.ill work lor a good purl ot their lives, ihe 
image of a woman who is at home as a full-time wife and mother is m 
fact applicable only to a iniiiorily or women and only ior a traction or 
their lives. That is a false image wliicli is doing great harm in terms 
of women liavin<: any options lor tlie science careers. 

Another difliculty with women and math is the idea that women 
can L succeed at it, that tlicy are biologically not outhtted for math, i 
don't want to get into the right brain-left brain discussion here; sulbce 
it to say a couple of general points about the biological determinant 
ar<- unu iit. 1' list ot all, the diliercnces in math ability between men and 
woiiH'ii are not tliat great and studies have suggested.that they caii be 
overcome by training. Second, even if the t^ludies do bear out across 
ixendcr lines, it is not a true generalization for all women and all men. 
This is the same argument that W. E. B. DuBoise was addressing 
about blacks at the beginning of the century— black people show the 
same range of intelligence as whites and the average is irrelevant, ilie 
message did not sink in for blacks and it certainly is not sinking in for 
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The otlier message tliat girls get is tliat science is an inappropriate 
career for thein. Tins does not have to do so much with odd notions ot 
women as it does with odd notions of science. I see this especially in 
ongiiuHM Jiig and geology. These are regarded as quintessential macho 

disciplines. , i • ■ i i ^« 

11 vuii look at the geology eurriculum, great emphasis is placed on 
field work, classes which are often set in the most barbaric environ- 
ment that the Mate can possibly oiler. If you m fact look at what geo- 
h)gisth do, iiuinv of them spend their time working in abs and ollices. 
Tlie empluisis on lield work is not proportional, and the idea tliat all 
field work is as hostile as the terrains tluit are used in held camps is 
erron(H>us. We have an imbalance between the curriculum and what 
the discipline actually does. 

The same is true for engineering. It seems that many people have 
the imaj^e of engineers as doing tightrope dances on the.top of the 
Golden Gate Bridge spans. This is not true. Engineei-s do not have 
t>hvsically stressful jobs all the time. The success of many disabled 
people in lM)th of these fields brings this into question. ^1 his isn t a 
problem of the image of women, it is a problem of the image of science. 

Women who do go into science cluster in certiiin disciplines, l; ir.-t ot 
all, women tend to appear in what are called the lieipmg disciplines, 
which are regarded as appropriate for their role in lite. Ihey go to 
where they can assist human beings more directly, in the socuil and 
l)iologicarsciences, rather than helping the indirect route throujrh en- 
gineering an<i the phvsical sciences. Women enter education tor the 
same reason. When women cluster into fields in which they are already 
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crowdoci, tho job oponinpfs art* fow and the pay is poorer than male- 
dominntod (ieUls, Tlioy luv nlso fields tlint nood loss niathomatics. I 
.should sav a word about dorrrcos in mathomatics. Wornon with math 
B.A.'s are destined to ho teachei-s of mathematics, not niatliematicians. 
]\rany will becbme discouraged as teacher-s and go on and pet advanced 
def]^rees. 

Tf a wom'an does po on to graduate school, one of the first nuestions 
tluit she and !ier male colleagues face is tliat of financial aid. Tf yon 
Irtok at .-ources of financial sunnorl" for irradiiate school, i*^ looks as if 
there is a picture of gross discrimination against women. This in fact 
is a verv murkv area and one wliicii needs a great deal more investifra- 
tion. For XftF hnd XTTT. ])art of tlie distribution of financ'nl aid lias 
to do with tlie field.s that Avoiqen cho.'^e in graduate sciiool. Also, we 
don't know what tlie rate of application was of Avomen. As far as XIIT 
and XSF can tell, women fjire well in terms once tiiey applv for money, 
l)n^ they don't apply in numbers as high as XSF and XTTT would like. 
Once tlio woman has gradunted. what are her chances of finding a job'^ 
Wo see that women are two to five times more likely to be unemployed 
tlian men. 

A few words al)Out minority women. T have found that you cannot 
genoralize from tiio experience of women in science in general to those 
of minority women in science. Furthermore, you cannot fireneralize 
across all ethnic grouT)S when you deal witii i>rob!ems of minority 
women. Tt is true tiiere fue Asinn women in science nnd ennrineering 
in <rratifying numbers. Wiien th.ev go into jobs, the problems they en- 
coimter are truly discouraging. Tf you look at peer review panels and 
otlier scientific honors. Asian women are seriously underrenresented. 
Much improvement cnn take plncc with their participation in the 
emMlovment setting. • i i 

:srinority women do not follow the same field distribution that tlie 
majority of women do in seience. Thereforo. solutions that may anydy 
to niajority women's choices may not work well when von are looking 
at minority women. Tt looks as if minority wop>en don't ^ro into tlie 
hel])inir scienres ns much as women in general. Tliis isn't becfniso mi- 
noritv^vomen are liard-hearted. ^y])^f you also need to know is t!»at 
minority women tend nioro tluin majorit}' women to achieve doctorates 
in education and tliat reflects tlieir grea\concern reforming flic edu- 
rationnl system of tliis country to achieVe equity for tliemselves as 
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SOURCES OF STATISTICAL DATA ON SCIENTISTS 
AND EN(JINEERS ' 

Censi^s Bureau, U.S. Department of Commehce, Washington, D.C. 

The Census Bureau publishes information in many formats about 
the U.S. population, based on the decennial census and interim sur- 
veys of sample populations. Their annual compilation, Statistical Ab- 
stract of the United States, issued since 1879, is a valuable and mod- 
estly priced reference work. The Bureau issues occasional special 
reports on women and minority groups. 

Bureau of Labor Statistics, U.S. Department of Labor, 
Washington, D.C. 

BLS publisher statistics on employment and earnings of US. 
workers, and makes proiections of supply and utilization for work- 
ers in many jobs. Their Occupational Outlook Handbook provides in- 
'for^iation annually on employment opportunities, salaries, and work- 
ing conditions for f^everal hundiod Vinds of jobs. BLS' Monthly La- 
bor Review offers i^p-to-date statistics and interpretations of trends. 

College PLACEsrENT Council, P.O. Box 2283, Betiilfjiem, Pa. 

The College Placement Council conducts a study of beginning of- 
fers by industry' and government to each year's graduates at all de- 
^re'^ levels. I'Oportinfif the Tiumber and average amount of offers by 
field of degree and type of employer. Four reports are issued over 
the ypar, with the final report in July summnrizinii: the offers made 
to graduates of the school year. Only the final report provider infor- 
mation on offers bv gender. In an annual roundup of hiring irfonnft- 
tion, CPC subscribers are provided each June with information on 
the number of graduates hired by business, industry, and govern- 
ment from the reporting schools. 

National Center for Education Statistics, U.S. Depart»ient op 
Education, Washington, D.C. 

NCJES collects data on enrollments and degrees awarded by U.S. 
institutions of higher education, as well as on other statistical meas- 
ures of U.S. education. Data from the surveys of Earned Degrees Con- 
ferred have been published annually since 1948. 
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Enoineerinq Manpower Commission, 345 East 47th Street, 

New York, N.Y. 

The EMC, part of the American Association of Engineering So- 
cieties, conducts annual surveys of enrollments, by year of study, 
and degrees awarded by level from all engineering schools in the 
United States and Puerto Rico. These studies have been published 
annually since 1969 in several forms, by schools, by minority, and by 
eurriculums. 

National Academy of Sciences/National Research Council, 2101 
CoNSTmmoN Avenue NW., Washington, D.C. 

The Commission on Human Resources of the NAS/NRC main- 
tains the Doctorate Records File, a compendium of information on 
virtually all doctorate recipients in the XTnited iStatcs. Each year 
they publish a summary report of degrees awarded that year by field 
and subfield, plus other demographic informatioji on the degree re- 
cipients. In nlternate years, a survey of a sample of the doctorate 
population obtains data by sex, field of employment, type of em- 
ployer, age, years of experience, salary, and other demographic infor- 
mation. Tlio report on this sui-vey is complemented later hv j)ul)!i^ntion 
by the National Science Foundation of more of the detailed statistics 
on the survey populaton. NSF supports the surveys done by the 
Academy. 

Science REsorncEs Division, National Science Foundation, 
2000 L Street NW., Washington, D.C. 

NSF publishes data delineating the characteristics of scientists and 
engineers in the TTnited States. Some publications are annual, some 
biennial, and some are special i-eports. The Foundation also snppoi-ts 
the collection of data on scientists and engineers by other groups, in- 
< hiding the NAS/NRC and the Census, 

Scientific Manpower Commission, 1776 MAssACiirsETTs A\->:NrE 
NW., Washington, D.C. 

SMC summarizes virtuallv all the statistics published on scientists 
in the United States in its own publications. Manpower Comments, a 
journal of 10 issues a year, surveys data collectmrr activities and pub- 
lications of all major 'agencies. A biennial compilation on salaries of 
scientists and engineers is also prepared by S^lC. Finally, thoir Pix>- 
fessional Womt-r^ and Minorities second edition, 1078 and 1080 sup- 
plementals) contains al)out 400 tables and charts with data bv gender 
and minority status for enrollments, degi'ees granted, and work force 
pa/rticipation in academe, the Government, and industiy. 

Dr. Snyder. We are, of course, behind, but let s take a few minutes 
for a cou|)le of questions from the audience, or comments. 

Question. T would like to say a very general statement, I hnd in 
practice that vou always sttunble on the restrictions that are written 
in the laws. So, inv request is that when the honorable lawmakers try . 
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to help peoples would Miey do it with a minimunrv of restrictions? Let 
me prive yon some^oxample^. 

I have a black student and I find out that the American Soci^ty only 
helps iindergradimte stndents/He happens to be a "[raduate student. 
I have an Asian student from Vietnam and then, of course, the grant 
says that yon have to be a U.S. citizen. The stitdent needs 5 years to 
become a citizen. Dr. A^ulerson pointed out something that the income 
limitation is not the same for somebody who is backed up by a com- 
fortable family. So, whether the student is an Indian from Oklahoma 
or a black stndent from North Carolina, the minimiim^'of income is 
totally different than was made here in a law ii) Washington. 

Finally, I have Persian students which do not falHn this group. 
B^it I have an excellent female engineer and ajrain pho falls out of the 
categories because she happen^tp be not a citizen and not a. graduate 
student in this case. So. the general question is if laws are nrade, could 
they please be made with a minimum of restrictions and could they 
be written in such a wav that somebody like the head of the depart- 
ment or the dean takes the responsibility that the money it not wasted 
on cases that do not merit tlie situation ? 

Representative Dymallt. Politicians are not impressed with simple 
language. fLaugliter.l - 

Question, T would like to address a factor that has not-been raised. 
When you look at the reduction in the overall Federal budiret and you 
counio with that tlio wnai'ent demise of the Department of Education 
and the Department of Enerflry, and you also look at the factor that at 
the same tmie the demand for engineering education is inoiTasing to 
a point \vfiere ^^ny universities are beginning to tighten their 
entrance requirements, could you address those ^ssues ? 

Dr. RrvER/V. Pertaining to the Hispanic population, one of the ques- 
tions pertaining to the data aspects is that Hispanics by and large are 
not gettinsr tlirough the school systems with adequate kinds of scores 
in math or scionco nnd in many of the other fields. T think for the His- 
panics that cei-tainly is the question. If our schools cannot adequately 
prepaid our students in junior high and hirrli school to be able to lie 
competitive, then thev are never going to achieve the advance levels of 
consideration. What that should suggest to people representing fund- 
innr Sources, government and private, is that we have to address this 
a nest ion methodically. For example, one should snv, this is what the 
data at this point appears to sur^gestand we should address the prob- 
lem on a longitudinal ba.sis and we track people's achievements over the 
vears. T w6ulfi suggest in many cases for minorities collectively, that 
ha*^ Pot Iv^/^n tlje case. i I ^ 

Since I also have this opportunity. I would like to comment on the 
pVevious questions. I think that many people in Government have done 
a flrood iob — thpv have taken special pain to insure that certain people 
have access. There is still need to delineate various type's of participa- 
tion from various ethnic irrroups and women. I think that it is prema- 
ture to dismiss this idea. Baped on the data that we have for Hispanics, 
Wft are not turning out the numbers of engineers that are commensurate 
with our numbers in the population. c 
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Now, one can talk about parity. Arc wo poing to talk about parity 
to high scliool praduatps or freshinon in colleges? Are we jroin<2: to talk 
aboiit.it in relation to the population at large? I think these are the 
real important kinds of questions that need answers. We have pone 
too long under the auspices of saying in a very general way that certain 
types of pdaple are being helped in onr society. The reality is that it 
has not happened. I don't think we should spend a lot of time thinking 
that it did or talking about it because it liasn't happened. The words of 
Congressman Royhal stand out in my mind, when lie was sneaking 
before the Congressional Hispanic Caucus dinner. He said, "Hispanics 
are no longer going to take no for an answer." I would suggest that is 
probably the sentiment evident in the Hispanic commimity today. 
Whether it be elementary school, demonstration programs, retention 
programs, we need them all and we need them in areas where there 
obviously are high concentrations of Hispanics. We need them now. 

Yesterday at lunch, I was talking to a pei'son out in California. He 
was suggesting to me that one of the major problems in the universities 
is that many of the people that are there happen to he not as sympa- 
thetic to acconiplisliinqj some of the goals, not just for Hispanics. The 
institution he was talking about was a university that has an enrollment 
of about f)0 percent minority. Some of the people that are the decision- 
makers, kov decisionmakers, actually where thinf»"s get done are not 
likely to he ns svmpathetic to minoritv .q:oals. That is proci.soly the 
reason whv there is need for communitv-based ororanizations. profes- 
sional societies, to work on the outside to influence these institutional 
profframs. 

Dr.^fARnETT I'm afraid we nre goinrr to have to cut off discussion. 
We have run a little bit behind. We must allow time for the next panel. 
T would ju«t like to make one or two brief remarks in thanking Our 
panelists. I'm not sure T have picked up many common themes but 
there seems to be .some. One is that we do need to pay attention to the 
difTerences in the «n'Oups that we a!*e ta1kin.fr about, not onlv the dif- 
ferences in the problems of minorities and those of women, but to some 
of the finer now answers, the variation^ in the situations of subgroups 
within minorities to which we give the overall term "Hispanic'' or 



Another thing that seems to^come up in all of the discussions is that 
we.reallv have to start earlv, ft is not enou.<Th to talk about involving 
more minorities nnd women in science and technologv late in the course 
of education, hut that we reallv havo to start earlv. at the iunior high 
school level, if we are jroing to deal with those problems that stem from -> 
the reouirements of science and the development of expectations and 
knowledize of scientific careers that may lead students into these fields. 
Thanks to all the members of the panel, f ApT:)lnuse.l 
T?epresentntive DvMNr.r.r. T am pleaded to inti'oduce the moderator 
of the next panel. Dr. TJovd Cooke. He is ]>resident of the National 
Action CouiM'il for AfinorlHos in Ennrinoeriu'*'. Ho is on the Executive 
Committoo of the \ntional ScioTu^e Foundation. He has a Ph. D. from 
McCri-ll T^niversily in Canada, a member of the National Science 
Board. 
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STATEMENTS OF DR. LLOYD COOKE, PRESIDENT, NATIONAL ACTION 
COUNCIL FOR MINORITIES IN ENGINEERING (NACME); Dr. 
CONSTANCE TATE, COORDINATOR OF SCIENCE, BALTIMORE 
FVBUC SCHOOLS, BALTIMORE, MD. ; DR. McKINLET NASH, ASSIST- 
ANT SUPERINTENDENT, EVANSTON TOWNSHIP HIGH SCHOOL, 

ETANSTON, HT. ^AND PR, MELVIN WEBB, DEPUTY DIRECTOR, 

RESOURCE CENTER FOR SCIENCE AND ENGINEJiRING, 
ATLANTA, GA. - ^ 

Dr. Cooke. Thank you. Mr. Congressman. It is a privlUge to be here 
and participate on this panel. I . 

As resources seem to decline, as the Nation seems to be turning aside 
from the l>asic affirmative action principles to correct past sins of 
discrimination, it is imperative that wo exploit, develop and strengthen 
those successful model pro-ams which do help increase access, num- 
ber, and the quality of minorities and women in science and tech- 
nology careers. 

Wo must continue our battle here in Washington, and in State gov- 
ernments also, to gain equal access. 

But on the other hand, it is not necessary to reinvent certain wheels. 
At the present tirhe, we must focus more effort on replicating the best, 
the tested models. While insufficient dollars are available it means we 
also have to look critically at ongoing programs, trim them down, in- 
sure that we find oiit what are the most critical elements of the pro- 
grams that are imderway. 

Times are lean, but it does not mean that success cannot continue. In 
that vein, we are privileged today to hear about three successf til models. 

After tho noxt speakers have spoken, I^ will indicate the title and 
names of people here todav that you can meet and talk to at hmcheon 
Inter, people who are familiar with other systems that seem to work 
w ell toward our goal of increasing the number and quality of minori- 
ties niv^ ^^'OMien 'n ep.frmoeiMn'i^ '^oience careers. 

Our first speaker is Constiince Tate. She comes to us with experience 
in a variety of pro<rrams: In teaching, in administration, and in man- 
a<rement and in evaluation of that which can be done to facilitate iden- 
tification of youth with a potential in science and math. She knows 
how to enable such youtli to achieve their potential in these fields and 
she encourages them to go on to advanced work. 

Ms. Tate? 

Dr. Tatk. Good morning. I am very pleased to have this short time 
to sneak with you. Because the panel ahead of us did such a very good 
iob in delineating the problems and some of the things that they saw. 
I think will just jiimp right into the heart of ^hat I was asked to speak 
about. 

Kecent research suggests that at the elementary level, there is a 
narro>vin'^ of the scores of math and science among minorities com- 
parted with that of ^he national averanre. In o^ior word«. the scores 
are fretting better. This is particularly seen withmack students in the 
southeastern part of our TTnited States. In regard to the preparation 
of secondary' students who crraduate and who had the intention to 
pursue careers related to science and technology, it has been shown 
that they seem to get prepared quite well and they go on to do welL 
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I believe the. important point here is that they have the intent in the 
secondary school to pursue a science or math career. 

A third point is tiiat research shows that for youn^ women, perhaps 
the overriding factor in their choosing a career in science or matli has 
to do with parental encouragement; 

If we put those three things together, then we see that we need to 
arrest the attention of minority students, not just arrest their attention 
but get them to understand something about the intent through the 
directions that we give, the consistency with which we give those 
directions and the motivational factors that we can build in. 

This is particularly critical for the elementary student and the mid- 
dle school student, because it is in those grades that youngsters are 
still required to take science and math. 

Most school systems have a science program and admittedly in many 
instances at the elementary level, it may leave something to be de- 
sired. But it is there. 

They also require that youngsters take science 7, 8, and 9. Quite 
oftoii if a youngster indicates that he is interested in going on to 
higher education, then he is also required to take algebra. 

I believe it is during those years, K-9, that really have to work 
to capture students in the majority population and in the minority 
population. If you talk to persons who are successful in the two fields, 
they often mention some teacher, counselor, or someone in the com- 
munity who really turned them on to science or math. 

Successful models exist in a number of ways, many of which do not 
really represent something entirely new, but rather innovative ways 
of looking at previously successful models and/or combining various 
components of proven models in innovative ways. 

The categorizing that I will indicate are not clear cut^, for most of 
the models have common aspects. Tt is only for convenience and clari- 
fication that categories have been chosen. 

Further, only a small number of models that T knoy of will be 
cited. It may be well to first examine the common threads among 
successful models. 

I believe that there are several things that I have been able to see. 
One, that all of the models are based on a variety of solutions. 

Because they are based on that; then they have a delivery system 
of a mix of services, including sucii things as early identification of 
high aptitude students, -motivational activities, basic skills develop- 
ment, scientific or tochnolo£rical related activities, role models who 
serve on site, career counseling, career awareness, and some opj^ortuni- 
ty for career exploration. 

They have the support of a number of different agencies, educa- 
tional, indiLstrial, community.and governmental agencies, and parents. 
They have a means of producing and disseminating learning ma- 
terials. 

Iiiservice training and informational conferences for educators and 
other interested pei'sons are usually a part of those models. There is 
a communicntion T>otwork. Tt may he very informal or it may be 
highly structured. But it is there. 

And they have an active involved, coordinating group or sometimes 
this is formalized in a board. If we look at the persons who are in- 
volved in such models, then we see ceii:ain characteristics. They are 
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usually interested, committed, are ambitiotis for themselves and 
for others. 

They liave a willingnesk to communicate physically with students; 
that is, meet with them, be in their presence, and operate within the 
school framework.' They are responsible and dependable. They a^e 
willing to work in a team situation. They have hioh enthusiasm for 
voluntarism and they have the ability to show, and I'm underscoring 
show, interest in young people. 

Then, looking at a few models, we look at models for academic im- 
provement. I might cite to you a Ford Found'ation project that is in 
progress at this time for improvement of mathematical competence of 
male and female minority students. 

The progiums revolve around intervention and retention, and in 
work in selected eleinentaiy and secondary schools. Universities work 
directly with schooi systems, students, and teachers. These proj'ects, 
and there are nine of thenij put paiticular emphasis on eariy identifica- 
tion, orientation, and preparation. 

^mong minority organizations, universities that are involved at 
this time Taskogee, Lincoln, Xavier, Fisk, and also AAAS is involved 
in that Ford Foundation program. 

A progi"am of technology in society is a curriculum packaf^ that 
wfm piodured by the National Coordinating Center for Curriciilmn 
Development at the State University of New^ York at Stony Brook. 

This is a complete set of materials which are now comrnercial, ex- 
ploring math and science and English skills. There are actiWties for 
youngstei's to do, ways to train tear he is, and teachers' guides. 

The August Martin High School in New York has a program with 
interest emphasis on aerospace education. Many people in the United 
States have gone there to study that setup. The Newark Board of 
PMucntion runs an interinodal transpoi*tation center. That's a mouth- 
ful. However, it is a plnc^ w^hcre youngsters go to become involved 
with various activities that relate to aerospace. 

A program that is goini; on now with NASA is designed for middle 
school students. It is called Learning Through Aviation and Space, a 
pilot study having been done with 10 schools here in Washington, 
D.C. That program wan successful and is spreading to other cities in 
the United States. 

Yonth initiative proqrrnins under President Carter, T don't know 
that thev will survive, hut they did operate last sn miner usually' with 
universities, s(dee.ted students who worked directly with a person in 
research, usually for an 8- or 10- week program. 

Low cost information technology, and you know, that's just another 
way of savin.qf those things that are computer ]>ased or involved with 
computer learning. 

In some school .^-ystcnis, the curriculum framework allows for career 
education development as a part of the science framework or the math 
framework. There f^re many informal out of classroom learning activi- 
ties th^t nre, important models. 

Such things as »V2~1 Contact, which began in Januarv 1080, is de- 
si 'Mi ed fo?- 8- to 12-yenr-olds. Tt is a daily one -half hour TV program. 
You mi.qfht want to look at it and invito youn.frsters you know to see it. 
Tt uses animation, live action, documentary films and programs. 
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Tlicmostontstjuulin^r part of it is somotliin^r railed the "Bloodhound 
(f!iinin<r" that presents a minidnunji and oi)portinnties for mode! 
problem solvifi^^ strate^ries. There are teaehers' ^ruides and worlcsliop-, 
for teachei*s involved. . ^ ^ 

The FAA and XASA have spO!\sored a ninn!)er of confeivncos on 
aviation and space e<hication. Science centers and colle<^es work to- 
pitlUM- to pre>;ent annua! symposia concerned v.'it!i science careers for 
women or science careers f()r iniiiorities. Of course, tliose are t!ie same 
science careers t!iat are for majorities. ^ . 

An orfranization c^alled '-Youn^i: Win^^s. W-i-n-^^-s. USA,* is a pro- 
<rram created by the Fli^dit Attendant Vohmteer Corp. They work 
with institutions, hospitals, and other such institutions on a voluntary 
l)asis. T!iere are l.TOO vohuiteers involvec! in that i)rofrram at t!us 
time. Tliere is a mairazine associated with that pro;un'am called Youn<^ 
AVin<rs ma^razine. 

General Electric Co. lias an expo technical roving? exiiibition trailer 
that ^oes from city to city. It is available in various cities. Tt uives 
youn.^rsters onportimities to see and to work v/ith those tiiin^^s that 
are highly technical that tiiey can understand. But at least it ^ives them 
an idea o'f what is <roin^7 on in the aiva. Tliere is a whole <?roup of com- 
numity-l)a.'-'ed learning center.s. The concept tliere is to include volun- 
tary .services on tiie pa i t of the student in science-related or^janizations. 
industries, niuseimis. and so forth. 

A lar<ro nuiufjcr of snnuiicr i)ro*rrams are available. ITere in this 
area, the ruivpixitv of Araryhind at Colle<re Park in connection with 
tiie School of Kn<Tineerin^ runs a very outstandiu"; pro^^ram called 
''Women, a Study in Kn<rineeriu<r." 

Tt is unique iii tliat it has introduction to eu*rineerin!r and it also 
does somethin^r for the i)!anniu<^ of a vouu<r woman for her life. This 
is a summer projrram that ties in with their profrram. 

Afinority institutions to en^rineeriufr pro^^rauis is still an on.cfoinc: 
prp*rram that is a siimni(>r i)ro*rram and lar^re numbers of minority 
vountjsters have an o])])ortunity to iret involved. 

One of the most outstiindin.L^ thinirs. and T think that this booklet 
mav be available for you. it is a network of or.frani'//itions, the Xation- 
al Association of l*recolleue Directorates, and this book spells out to 
you a lar<re number, in fact, all of the proi;ranis involved: they are 
pro^rrnnis that jwe operatinxr in '24 States and the District of Cobunhia. 

T hnnnen to hi^vo (ii*sthand expei ience with two of those Dro^^ranis. 
One. AfKSA. which is the math, en/rineerin.fr. and science achievement. 
.Vnd in the Baltimore area, it is si)oTi.sored bv the applied phvsics lab- 
oratory of Johns TFopkiii. University. .\nd couj-yled with that we have 
enfrineeri'urr i)ipeline. which lias nine industries involved. Tt is a club 
activity which has been froinir on for 7 rears, but hiirhlv structured, 
liavin/:r in it tlu^ \*acioiJS coiiinonents tiiot T mentioned eai'lier. 

The greatest success is due to the fact that youufrters coine into con- 
tact weekly with role models, wliq sit down with their teachers and 
p!on specific activities. They have some shadowing experiences and 
f]iin*:sof that nature. 

One last ooiut J would ])rincr out is that we must do a ^rrent deal 
to involve scientists such as ^-ou in the science education part of what 
wo are tryinjr to do. Each person who is a .scientist at some time was a 
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middle or junior high school or senior high school student. We some- 
times forget where we come from. 

So I would ask you to reach out and touch some young person. Be 
willing to put yourself on the line. 

The next point is that the minority community has to understand the 
opportunities. And so, we need a large niunber of grassroots activities 
that will get parents involved and other agencies in the community. 

Time doesn't permit me to go any further. Thank you. [Applaiise.J 

Dr. CooKE. Thank you. Especially thank you for that listing of the 
programs that are underway that ^re effective. Your conwnent about 
reaching out is very valuable. 

Our next panelist, Dr. McKinley Nash, has been a secondary school 
administrator for 22 years. He's developed a proposal with the support 
of the National Academy of Sciences to increase the pool size of minor- 
ity group members in the precoUege leyel. 

He has directed a workshop, which was sponsored by the Academy 
and the Assembly of Engineering of 15 selected hiflrh schools with ex- 
cellent track records in producing talented minority group nlembers 
in science. 

Dr. Nash? 

Dr. Nash. I was basically a high school principal who was tied up 
in the assistant superintendent's office. Every time I speak in an audi- 
torium, I get gun shy because in a high school when the bell rings, 
everyone gets up and leaves, regardless of where you are in the speech. 

I'm going to hold to my 10 minutes, because i have a premonition 
that there is a bell around here. [Laughter.] 

I hrin^r you greetiniTS from the combat zone. The longest war this 
country has engaged in since its inception has been taking place in 
the secondary schools. We have been doing a good job. Many tell 
us that we nre not doinjr a crood job. Whenever the country has 
called upon the secondary schools with a clear message of what it 
wanted, it has always responded. 

But it — whether it was 100 won^en to be welders in the shipyards 
of California or machinists in Virgiinia, or whether we wanted violin- 
ists, or when you couldn't solve integration and you brought it to the 
schools, we even did that to son^e degree. 

So we have done our share. Whon we have gotten a clear mess^ige. 
We are populated with keepers of gait and not change agents like you 
are in higher education. 

We have some verv serious problems in the secondary schools, irre- 
spective of whether they aie located in the buttermilk ix>ttoms of At- 
lanta: or the Bronx; or Pacific Palisades; or Newton, Mass.; or Evan- 
ston, where I am from. 

There are problems in the high schools today. A very outstanding 
pan(0 questioned whether or not the high schools can really prepare 
yonnjr |)(»o[)le for the pipeline that would make us competitors in the 
world of science and technolofrv with emerging kinds of competition 
we i-eceive from lyoth the Far East and our traditional competitors in 
En rone. • 

T think w<M'nn. T think we have to. We have to in our education de- 
partment. We have to if the decline in budget continues. Principals 
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are something liko ^roneral.s, ayatollalis, supremo justices^. We do what 
we wanttodo- ^ 

[Laughter.] i i.i 

Dr. Nash [continuing]. Wlioii we want to, and .siittor tlie conse- 
quences later. , , t i i i 

I'm gojng to talk about some siicco?ftful luodols. I havo boon arouna 
secondary schools a long time. T went tlii-ongh all the alpliabet series of 
revisions. I was a regular NSF academic bum. I went to everything I 
could until I readied the limit, because it \yas a good way to iiuanre 
my vacations in the summer, academically oriented. 

1 went bade to niv sdu)ol and I was going to mako changes. T could 
buv the text books. I could put thcni in the classroom. I would act like 
ayiitollah. But as soon as I walked out, the teachers brought out (lie 
old manuals and taught the old material. 

To talk about successful programs that people can wipe out is not 
what I'm going to do. I'm going to tell you about mechanisms tliat 
you can integrate into your organization that unless they cut out every 
penny, they can't stop you from identifying talented youngsters of any 

kind. ' . rr., 1 

I want to refer vou to the information I was given. The group tliat 
I worked with 2 years ago identified 15 high schools nationally that 
had an unusual track record of producing achievement scholars and 
also merit scholars. v • nr i 

We met for day.s with some of you who are here today in U asli- 
ington. and we reached conclusions about how to identify and nourish 
and place into the pipeline coinnetent minority group members that 
would not have to he demeaned bv useless remediation at the college 
level. I do think most of it is useless and is an industry itself and can 
be avoided. 

You may pick that up from William Kelly over at the National 
Academy of Sciences, or ilr. Thompson with the A.s.senihly of En- 
gineering, and I'm sure someone, is here from those groups. You ought 
to go to the A FMenran CoutmmT of Education. They ran a series of con- 
ference after Bal'hc about pool size. 

\o\\ see, several years ago wlien T talked about talented minority 
voung.sters. some of my brothers and sisters would iump on the table 
and salivate that we can't do tiiat. We can't be elitists. But it appears 
that tiie number of minority group members witli 3 years of science. 3 
years of English, and 3 years of math ready to enter our colleges is 
iessthon 2,000. 

T didn't say 4 years. T said 3. And T didn't miscount. T didn't say 
advanced placement calculus. T didn't say advanced placement Eng- 
lish. I said 3 years of college prep math, college prep English, college 
prep .science, \vith a quantitative and a literary ability to write and to 
speak, is very small. 

That pool size rpiestion has been addressed in a paper after a series 
of conferences after the BaJckp decision. I am .sure von can buy the 
po.sition papers. T will give you specific references if you need them 
later on. 

Some other things are happening that we need to deal with. Tn the 
Soutliern S?tates, they were influenced by the refoimed .secondary edii- 
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cation written by Frank Brown — we are on speaking terms with each 
other after some jugninents — that said that schools were custodians 
for youngsters and you ought to lower the compulsory age to 14, not 
16.or 18 like in Wisconsin. . " . 

Besides that, you ought to lower the requirenients for graduation: 
exploratory math, some science, a little reading, and let them go. 
Those recjuirements have been lowered in several sections in this coun- 
try, and it makes it easier to graduate than it was 10 yeai-s ago. 

On top of this, wo have the back to basics movement. It has been de- 
cided that science is not one of the basics. They are really kind of 
leaving science out. You know all of this. You know the impact, don't 
you, of BaJcJce? I don't care what anyone says about Bakke being a de- 
cision, Bakke was a matter of public opinion. 

It has impacted upon admissions of minority youngsters and 
minority group members. You know what is going on about financial 
support. You saw the TV Inst ni^ht. You know what is going to hap- 
pen nationally as far as leadership for education. You kn6w all these 
things. 

You know thosf* minority youngsters who are being produced by 
our high schools. Wli ether thoy are from Evanston Township which 
spends $4,000 per student and has 3.5 percent black and had less than 1 
percent in its honoi'S courses 5 years a^o. they are still finishing, even 
from the l)est of schools, with the same kind of preparation that was 
less than adequate for work at the college level. 

Yon know what kind of, T call them extended educational experi- 
ences that have a lot of remediation for our youngsters that adds 5 and 
0 years on a 4V^-,year or H-year progi am. 

You know all these things, so I need not talk about them. I want to 
talk now about pool size. We could look at pool size from two or three 
perspootives. One is the perspective of capable minority group mem- 
bers who are ready to move into management positions and research 
positions, and that's boen addressed. 

You know about the lack of that pool. We could talk al>out pool 
size from those minority group members that are now in the pipeline 
at the bachelor's degree level who need to move to advanced degree 
level. And you know about those, too. 

I want to talk about pool size at the secondary level or the precollege 
level. l>ecan?e that's where the pool pipeline ought to lx»gin to develop 
a pool on th? other end. Several years ago, something happened in 
p]vanston*s normally liberal North Shore. 

One of our assistant sunerintendents released test scores by race, 
nnd uee. wasn't it ercitinrr? All hell broke loose. Xow everyone knew 
there was a sinrnifirant difference, but the liberal-mincted set didn't at- 
tach guilt to that significance, and looked around where I was principal 
}»n(l snid. "Ton do something, you do something quick. Here is some 
money. You correct it. We want this thing corrected. We want scores 
chanrred. This is a bad picture. This makes us look really like racists." 
fl^nurrliter,! 

Dr. Xasu. Thnt was not a language difficulty I had. t did mean it 
tbnt wav. So we b'vran to \vork on this. We be^an to watch a few things 
that were happeninir while we were doing this. We were being told 
that scores were declining. 
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Wo i^aid goocK wo can catrh up. That's not correct. Scores docline 
for most individuals g()in«j to hi^di .^chool. For those interested in math 
and sciences from 19GU to 1078, the s<!ores actually iaci-eased. AVe were 
caught in a little thing I didn't know about. 

Then the scores for those in the ton 5 wreent wimc ;L?oing up. The 
^Mieral scores wore dropping so it didn't look so easy. '•AVoll, we will 
giro you some more money.*' 

We derided to throw out all the fianie of references we knew^ about. 
AVhat do wo know as the best judge of human potential t Sonio^no said 
a tcmcher's judgment is bt^st. 

So we had youngsters entering this school at grade 0. AVe had four 
tracks: a n'giilar track, an honors track, an advanced placement track, 
and a track for minorities. 

Also, othev pt^ople who had special education problems. That's really 
the size of it. That w^ji.s the size of many of the allluent high schools in 
suburbia. We are on site, but we are not in the same classes. We decided 
then wo liad to have some commission to make a policy decision. ''You 
tell us the policy decisions you want nuide, and wo will uuiko theni." 
Thoy did. 

AVe went btwk to the entering ninth grade class that year in 1974 
and began to read their eumulative records. AVe found boys and girls 
who were interested in soicnee in the first, second, third, fourth grade; 
and in the fifth, sixth, seventh, and eighth grade something happened. 

AV'e found other youngsters who were late bloomers. AV'e decided to 
\k\ intogrationists. *I had f>0 youngsters initially, subseciuently 120, 
and then ''»0() who liad middle St>iinnino s<;ores. 

In our high scliool, seven, eight, and nine went to honors and ad- 
vjuiced placement; four, five, and six went to regular courses; Stan- 
nine one, two, throe wore retained in classrooms. 

We decided the best way wo- could get out of this, since the whdc- 
black comparisons on test scores were similar to those comparisons 
economically, what I call a temporary middle class if we lose two 
checks, we are lower class again, tlie comparison was wc didn't have 
many youngsters in seven, eight, and nine Stannines. 

The best thing to do wus to look at the middle Stannmes and I had 
some black youngsters who wc felt had soujo pressed tost scores. 

To prove.'tlds, we would identify 60 blacks and 60 wliite.s, givo them 
no help at alb keep the identification locked in the supormtondeiit s 
safe, have assessment conferences with their parents ami defiiu* what 
was nocossar V for success at the Kvanston Township High School. 

Those parents that agreed to sign a kind of Chinese contract where 
if you did not succeed, we will meet again and assign fault to fonie|x)dy, 
either to us or to you or to the child, we put those kids in those classes 
and wo began to meet. , 

There was some attrition of teachers and some parents because the 
fault was assigned to all of us at various times. But the success rate 
was ai J) percent of those minority voungsters who made the honor roll 
in those honors classes, and they didn't have one day of tutorial lielp, no 
special grouping in those classes. n • i i. 

I was told all those teachers were racists, the students would isolate 
them, and the coiling would fall down, but they succeeded. 
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Then wc picked up 120 and then we picked up 300. The National 
Academy became interested in thik process. I won't describe it. You 
can get the proposal. We had trouble getting it funded because it is for 
a local operation, not for a national project. 

I'm net interested in national projects. I'm interested in projects for 
buildin^r principals, parents, and teachers. I think yon ought to know 
the basic ingredient : identification of the youngster. You know how to 
identify youngsters. The literature is replete with ways of assessing 
youngsters. One way is in meeting that youngster and his parent 
through a mechanism that involves a key teacher or another significant 
person who will monitor that youngster and his colleague in velation- 
.ship to tliat youn/rster. ' 

Intervention. When someone fails to assign fault and direction to 
adults but not to youngsters to restructure the youngster and his goals, 
and finally to place youngsters into universities diid colleges and sum- 
mer programs their junior and senior year to make a difference. 

You can tie into the kind of networks that are being sponsored in 
your community. I have a specific recommendation for Congressman 
Dymally and this group that pertains to that. I think with the block 
grants, since; they are coming, there ought4o be some set-asides at the 
state level comparative giants to high school to restructure the 
high school programs. 

The high schools in America must be studied and must he changed 
before we can have success, or we have to ^o in on a ])iecenieal basis 
lik(» T have just described to you, and nourish a handfid of students. 

r think there ouirht to he nmneys at the State level available through 
block grants f(> ' liigh schools, to look at what is necessary to produce 
and increase the pool of capable minoritv group members so that they 
will bo representative, and the business world, the medical world and 
the world of engineering won't fight for the sauie 2.000 students. 

I heard a record the other night which yon heard, T am sure, because 
you saw the program, "White and Rlaclc Crisis." I guess I have se^n 
a thousand of them. The most impressive thing was a blues singing 
record, "T don't know why I don't give up," something to that 
meaning. 

I am often fighting, I win many battles, but I also lose the war. 
There must be a better world somewhere. Every time I look around, 
wc are fighting for our poor childi-en, and there has got to Ix^ a l)etter 
worM somewhere, f Applause.] 

T>r. CooKK. We are next privileged to hear fi-om Dr. ^felvin Webb, 
the Deputy Diivctor, Kesource Center for Science and Engineering, 
Adanta, Ga. 

^ T have vjsited him and I had a specific objective in my visit. The 
Federal funds end next year and several components of it. I am con- 
vinced, can be and should be funded in the 'oral community. I am the 
kind of guy that is going to stay with it md see that it' is done in 
Atlanta. 

Dr. WrJm. I think I made a lot of mistakes in my life. One T made 
today was to follow Dr, Nash, fl^aughter.! 

Wbat, T would like to do is to share with you some information 
about one of tlie most exciting thinfi^s that I have been as.sociated 
with in my career as an educator. The experience that I have had 
working with that program is owed to a lot of people. I know that. 
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Some of those people are present with us today. One of them is my 
boss, the project director, Dr. Thomas Cole, who is m the audience. 

U there is anything in this program that we talk about that makes 
sense to you, Tom can discuss that with you. , , ^ , 

Another person in the audience that had a lot to do w> h the 
development and initiation of the legislation and activities that go 
with getting appropriations and moneys set aside is Dr. William Jack- 
son. There are other people who I can't see from here. 

If somebody is out tliere that I missed, forgive me. The people 
. whom I see, I think we ought to recognize give credit because I 
think they did a magnificent ob in getting through the legislation 
tlTt organized what is presently called a "Resource Center for Science 

'^"mlSomS'Snter concept is a relatively new concept, one ^ny^hicti 
the combined resources of t^e university, the colleges the loca com- 
munity, and the region are brought to bear on the problem of the un- 
derrepresentation of minorities and women in science and engineprinff. 

The first Resource Center for Science and Engineering established 
in this country was established at Atlanta University. It we s estab- 
lished there after some very stiff competition involving more than 20 
institutions, minority and majority, from tl^ro»ghotit t ie Nation. 

I think that the decision was a wise one. It was fi".>"g/"° ^ 
that tlie first center was established at At anta University. It has a nch 
I'istoty, a strong trp.ck record in production of minority scientists and 

;"fn addition to that, approximately 5 percent of t^^^i UnivJrsUy 
in science, mpth, and engineering are located at Atlanta University. 
Thpv hftvp a built-in role model. ^ • . t • 

. NeverlhS it was established there The Resource Cen er is being 
implemented at Atlanta University tlirough three 
ponents: the Atlanta University Center component, the regional 
Lstitutions component, and the community «»ti-eacli compon^^^^^ 
We run the gamut in educational programs.frotn kindergarfen to 
' postdoctoral. Each component has specific activities it is charged with 
developing and carrying out. . ,.„. 

The Atlanta University Center comnonent is charged _«ith ie 
sponsibilitv for developing a strong graduate component to the extent 
that Atlanta University member institutions in our network can be- 
rome competitive, in the National Government and the private secto, 

• 'X^ttllethTngftS has happened is that now we hav. established 
a Fh D. program in chemistry. There are some people who might 
quest on why would Atlanta University need \Ph.D. program n 
dicmistrir? there aro lots of Ph. D. programs in chemistry around the 

^"I'think it becomes important when you consider that, if the Ph. D. 
program at Atlanta Universitv mat,) res to the extent «iat it can p^^^ 
luce five Ph. D.'s a year, we will be in the position of contnbutmg to 
the Nation, about 25 percent of the chemists being trained in this 
country. That's whv'thp Ph.D. program IS important. „ 
We have also established a master's degree program in physics a 
MS depj^e program in mathematics with emphasis computer sci- 
ence, and we are strengthening our programs in biology to add empha- 
sifl to molecular biology. 
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i We have inado major equipment purchases, made significant li- 
LSjaiy.iK'quisitions, and.- we provide significant studmUsupport^ 
, As a matter of fact, if you look at the data and if the data is cor- 
rect, tlie Renoiirco (Vntor at Atlanta University is supporting moi'e 
students in terms of graduate assistantships than the National Science 
foundation, ^ ' 

We provide for faculty lines and we provide each new faculty ad- 
dition at tha^university with research initiation money so that thepj- 
professors wilL become gpod teachers and will also have an oppor- 
tunity to participate in research. 

With regard to the regional institutions component, we tried to 
pstabhsh a network with .some 40 historically black institutions in the 
southeast. Those States that we are directly involved with include 
,Xorth and South Carolina, Georgia, Florida, Mississippi, and Ala- 
Imnia. Yhvvv are i)re.sently 40 colleges in our network. 

There are a number of programs again that this particular com- 
ponent IS charged with carrying out. 

Among the kinds of activities you will find in the regional institu- 
tions component include many courses for professors throughout the 
academic year. Also, we will sponsor a series of sboi-t coui-ses, or mini- 
courses, if you will, for professors from collesges in our regional net- 
work. Those short courses are held sometimes at Atlanta University, 
and other tiuies at institutions in the network. We have had confer- 
ences in (rreensboro, X.C, nnd at Bennet. 

Right now, as a matter of fart, we have about 150 students and fac- 
ulty members 'involved in a biomass conference at Tuskeegee Insti- 
tute, which is sponsored jointly by the Institution for Scientific Re- 
search and Engineering and our organization. 

When I left last night, the program wa.s going very, very well. It is 
another example of the kind of things we do through the regional 
component. 

Wo sponsored a national conference that focused on issues for 
minority science education. We will l>e sponsoring a second confer- 
ence this spring. That conference will be held in Atlanta. 

The regional institution component makes it pos.sible for faculty 
members in the x^egional network to have equipment repaired. The 
expense of that i.s picked up bv the resource center, 

W,e provide members in the network with many gi-ants for their 
own 'research effoi't, not necessarily to initiate research but to con- 
tinue rcsc^arch that is ongoiui? if they are having difficulties getting 
funds to complete a project. They can make application and moneys 
will be foi-thcoming provided, of coin'se, the budget allows. 

We provide for travel to professional meetings and laboratories so 
that they can become up to date with laboratory t-eohniques. 

We have b<»en a part of a .series of propo.sal writing workshops that 
Involve minority in.stitntions throughout the country. We have also 
provided a summer enrichment program where we bring in students 
from the regional networks. ^ ' 

Tliese students. 30 per year, come onto campus and are involved in 
mathematics, computer science, and tlie physical .sciences. The reason 
that we zero in on these areas is because of the result<s of a survey 
did of the institutions. We found out that the strongest departments 
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in Mio. scionros wore in the biolo£]:>' dopartmonts. The- weakest pro- 
grams were in niathcuiatics, pliysics, and chomistry. 

In an effort to^ augment the training in those areas, those subjects 
will be the focus of the snniiner enriclunent program for regional col- 
lege students. , . . x» 

Moving on to the comnuinity outreach component, this is the com- 
ponent charged with helping to furtlier science activities. Wc vim in- 
cremental credit coni-ses for teachers, counseling workshoj)s, and 
student programs. i • i. 

Recently we completed a series of radio programs on bioethics that 
was conducted througii a radio station that is historically the black 
nurio station in Atlanta. The response to ^ that program was 

filienomenal. ^ \ \i 

It was an interpretive ra lio program and very often people would 
Iw driving down the streets of Atlanta and pull off over to'a telephone 
booth and ask questions. 

We had a series of energv lectures. We spon.sored science awareness 
booths in shoppiiiff malls around the city. We have an annual, coun- 
selor worksliop where we bring in counselors from the metropolitan 
area and talk with them about the problems that we see in students 
coming from their schools and to make suggestions alone: with them. 
\Vc dou't bring them in and tell them what to do. 

Dr. Tate talked about getting scientist.s involved in the educa- 
tional programs. The counselors are involved at Atlanta University 
with scientists, mathematics, and cnginfcrs. Collectively we tiy to 
thrash out the problems and come up with solutions. 

We tiy to prepai-e. tea.-hers who will l>e working with our students. 
We bring in approximately 50 to f)0 students per year, run them 
through an 8-week rigorous academic program focusing on mathe- 
matics, physical sciences, independent research projects, and computer 

^ To this date after 3 years of operation, every student who has been 
through the summer pr(*grnms is now enrolled in college somewher6 
in this country. .Vll except two of tho^e youngsters are inaioring in a 
math-ba.sed curriculum, either physical sciences, biological .sciences, 
engineerin<T. or computer science, etc. T don't think that another pro- 
gram in the countiT could boast of th(;se facts. We have figures and 
names to back that up. 

Last, T think this is the most exciting pro/sram m the whole concept 
in Atlanta. This is the Saturdav science seminar where we brin^' in on 
Saturday morning 200 yonngs-ters from 0 to 12 from metronohtan 
Atlanta and expose them to science, math, communications fields, and 
computer science. If von stand in the doorwav on Saturdav morning, 
yon are likely to get knocked down because that's how excited they are 

aboitt it. > . 1 1 

We have had that proo-ram now for venrs. We have involved some 
ftOO voungsters. Jusf recentlv. we completed an independent evabiation 
followup^of that. The results are phenomenal. On a national basis, as 
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an exampl^ only 3 percent of the females at the end of elementary- 
®^')??^,7^y,'^*'f^"sider a career irfscience and .mathematics. 
' } the graduates of the science academy, females included. 95 per- 
cent of these .voungs^ors m jcrades 3 through 8, indicate that they arc 
seriously, considenng careers in science, math, and engineering. 

Dr. Cooke is looking at me. I have to stop here. If you have any 
questions, I will be around^to talk to you later. • 

Thank you very much. [Applause.] ^ s 

Dr. Cooke. The students will run you down if. you stand in the 
doorway when classes start. If the teacher is 5 minutes late, the kids 
jump up and down, anxipus to get going. It is as thrilling an experience^' 
^s one can get, seemg, youth at that age so anxious to learn. And the' 
girls are right there with the boys. They have their dolls but they 
are right in their with math and physics. We had a discussion about 
stewiotyping. To see this untyping occur is something to behold. 

rou have heard this particular success story. There are more. There 
are several representatives in the audience today. For example, this 
booklet described NAPD. These precollege programs have organized 
into the National Association of Precollege Program Directors Here 
today IS Nate^Thomas from Chicago, Barry McLaughlin from Phila- 
delphia and Kenneth Hill from Detroit. There may be others here. 
' jyl*^ aown those names and talk to them at lunch. Get a sense of 
what IS bein^ done and can be done in community eflforts using re- 
sources of industry, local colleges, high schools, institutes of science 
aM museums to put on very effective programs, catching youth early 
and giving them a taste of science and math. 

Then there's an association of college program directors that are 
dealing with retention of minority students in colleges; very, very 
imr>ortant aspect. Mai-an Fslalock from Pui-due is here. Nate Ttemias 
wears two hats : college and precollege. 'Elien there is Al vin Ri%^era who 
IS active in the Society of Hispanic Professiona^ Engineers. 

Seek Ihem o\h and get a taste of what oan l>e done. A good example 
of each is attempting to roach through and find the most critical ele- 
ments. As resources decline, it is imperative that we find out how to 
have the same level of success ^vith fewer resources. People in the com- 
munity can help achieve that goal. 

I would like to tell you something about the orsranization to which 
I belonqr, hilt there isn't time. However, on .the table outside we have 
provided data with regard to clianqro.s in the enrollment of minority 
enirineerh; from .S.OOO in 1073 to 11.000 this last year. Tliis is the result 
of nationni and local and ethnic groups working together. The com- 
bined result is dramatic. 

Thp most critical .element now is to insure that those students en- 
VoUed in colle*re graduate. 

Orr.sTToy. I would like to ask 'Dr. Nash if he/ would comment on 
^^'^t hp thinks the irhnact.of tho; move towards a voucher prosrram or 
division credit for nrivnte schools is going to have on the minority 
'po'^l in our urban schools? ' , 

Dr. Xasif. T reallv have been pondering the question. The question 
is what^impact will vouchers^ divi.siori credits, and the movement 
toward the private schools have upon the public schools. 

QrKSTTox. Specifically the minority pool. 
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Dr. Nash. I think they are going to make an attempt to go at the 
top 10 percent of minority youngsters either with athletic or axiaSdemic 
i>otential. It is unfortunate that many youngsters with athletic po- 
tential in the right kind of environment .also have good academic po- 
tential. They might get one or the other either way. 

They are attempting to do that in and around the Chicago area. It 
is evident to us that the inner city youngsters in Qhicago in large num- 
bors are in the parocliial schools, predominantly Gatholic ^hools. 

I think it is happening in other paifs of the country. I think public 
schools will be the answer because we have a staff, although unionized, 
that makes the difference. I think it will be short-lived. I think the 
cost of education is too high for them to make a substantial dent in 

No^one really knows how to identify all the resources that ought to 
go into making that pool bigger. ^ . ^ ^ fe 

Question. It seems as though there is a common theme that students 
have to be challenged to succeed and even challenged early in science. 
One, of the things that is puzding to me is Mie niovemont ot the pubJir 
school system awav from the hard courses. I was appalled that not all 
students, though I know that this is true, are required to take the 
fundamental courses in mathematics and science. 

( ould you comment on why this occurs and why it should be t Jus 
way at all? AVhy shouldn't there be a requirement that all students 
take the fundamental courses? " 

T)r. Tatk. I'm afraid I cnn't let you lav all of that on schools hocnnsr 
part of that reflects what we think about education in the United 
States Another p^rt reflects what the mihWc is wMJi-?' to snn-o-t. ^ on 
know that in the last few years, particularly, all kinds of bond^ issues 
and other things for support of public education have failed. 1 eople 
have not wanted to support it. . , . i , 

Now, another part of the problem is that withm the schools, tJiose re- 
quirements are: there ex^cept that at State levels there may be ]ust^two 
' credits in science and two credits in math, for instance, as^a btate 

renuiremcnt. . , i ^ . l\ i. 

Part of it goes to what Dr. Nash was talking about, the fact that the 
vonncrsters aren't in the right track so to spenk and don t end up with 
the critical subiects. There is no intent, and if I understand your ques- 
tion, the schools are not trying to necessarily hold these youngsters 

Many of onr youngsters really see no reason to kill themselves Avith 
math and science courses if. in the end, they are not going to ^r*^t any- 
plare They see their older brothers and sisters with high school 
diplomas, unable to go to college, and unable to get a job sometimes 
with a college diploma. 

That is not a sntisfnctorv answer, but it is the way the system lias 
worked. Tliat is why all three of us are imploring you to have a grass- 
roots movement to motivate youngsters for them to see the wortli- 
whiiencss of being involved with math and science. 

It is not the easiest course they can pursue. 

Dr. CooKK. Tliank you. 
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Question. Very little has been said about model programs for wom- 
en and I would like to make a comment on thut area. 

There are more than 500,000 women who already have bachelor's 
degrees and are unemplwed or underemployed with respect to their 
abilities and aspirations, Tlxis is in the science and mathematics-related 
area. VVorking witli tliese women can have the biggest impact in tlie 
shortest period of time. 

The National Science Foundation career facilitation program which 
began in 1976 addressed this group. These projects were of three typeis, 
updates in the orriginal field, a new component to a chemistry field, 
convei-sion to a new field, or updates which added a new component. 

More than 1,500 women have already participated in these pro- 
grams and I would like to say that minority women have participated 
in these programs at a significantly hi/jhcr rate than their participa- 
tion in any other area of higher education in science and engineering. 

The pmgrams have been succ>essful in recruiting and educating and 
placing women in math fields, electrical engineering, chemical en- 
gineermg, and computer science. 

Dr. Cooke, What are the ratios for minority women? 

QuKSTiox. About 15 percent. 

Dr. Cooke. Alri^rht. 

QrESTrov. The University of the District of Columbia-^while it is 
hero ui tho nty amid all the resources— it lias a problem and a possible 
solution. 

Tho Department of Defense 2 yoars ago started a vei-y small ])ilot 
program to interest minority students in careers in eiiirniooring and 
science. Tlioy weren't totally altniistic tecause the DOD labs cannot 
compete salary wise foa* ongineei*s and scientists with industiT, so thoy 
are looking for employees, obviously. 

Tlio program involves taking talented high school students, employ- 
ing them for the summers, and those who show any promise at all are 
carried througli the school year on a part-time basis whether the stud- 
ent works Christmris or Easter or what, in science and engineering 
ta55ks and carried right through his college career.<i t 

FDC has seen that the pool that was mentioned fj'om which we can 
cull, these people in this area is too small. Somebody has got to get out 
there and do something and I think UDC is a 'nice model at this 
point in this city. 

Dr. CooKK. Are there other questions? 

QfKS'riox. T have a comment. Someone alluded to it earlier this 
morning— that we would like to leave with some plans for doing 
.something as opposed to just talkin(r about our problems. 

T would like to make some suggestions. I would like to hope that 
at the end of this con ference that \ve would go back to our conuuunities ^ 
and try to involve the appropriate persons, for example, various 
news media or other forms of media that wo have, to make recommen- 
dations to liigh school .students. 
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I have this problom- -T work at the college level but I find that the 
stiulonts that I try to reci uit, don't have the appropriate courses for 
entering the sciences. We find that to a great extent now; someone 
mentioned earlier that this was not tlu» case Avitli their situation. 
But to a greut extent, students are misguided intentionally ac the high 
^-i'hool and junior hi^rh school level. I would like to see us try to touch 
parents, and have fliers distributed in churches indicating Avhat 
courses students should take in the high schools. 

In fact, I think this should be given alon^ with questions as to 
whether or not your child would be interested m going into engineer- 
ing, whether or not your child would be interested in the sciences, or 
whetlier or not your child would be interested in going into medicine. 
If so, vour child should take these courses, 

I would like to see, also, lis a result of this meeting, a coalition be- 
tween the various minority gioups so that wo could address our prob- 
lems politically. We could contact the various c^ngre.ssional repre- 
sentatives and trv to get them to support our eflFort. For example, 
it would be a treniendous impact on an individual to pick up a box of 
Kellogrrs dry cereal in the mornings and see recommendations for 
courses that lie .should take. 

Dr. Cooke. Thank you. 

Incidentally, what we haven't done so far at this conference, is to 
have tlie people from the audience give their name and affiliation. We 
do have a steno typist. When you make comments, let the lady know 
your name and where you \yovk. It would be helpful for the record. 

Let me conclude and build on what you said in a way. I have im- 
jn-inted in my mind, this statement; Any child in the seventh and 
eighth grade who is a year or two behind in arithmetic will never 
see him or herself as an engineer or be encouraged by a teacher or a 
parent or a counselor to engage in the rigorous courses included in 
tluTc vears of math and science in high school. 

Those youth are foredoomed from careers in comput<^r science, busi- 
ness administration, enirineering. and physical sciences. It is absolute- 
ly impossible for this Xation to continue successfully and to even sur- 
vive with the wipeout that is occurring today. 

The suggestions that you made with regard to early identification 
and encouragement is going to require parents to examine and guide 
their children. It will take a long time before the elementary school 
teachers get to that point because ihv greatest, shoitaj^e in the Nation 
i^; of math-fiualified teachers in elementary schools. There has been a 
wipeout there, ■ i 

All the careers we have been talking about todav are primarily 
math basivd. Without adequate matlucoming from the start of high 
school phis ri^-nrnns stndv throuLdi hisrh school and collefro-, there is 
ju.st no potential for participation in the careers we are talking about. 

Just think about what has been done in Evanston schools and At- 
lanta schools on Saturday. T have l->een around the Xation and have 
seen sevei-al model classrooms where the youth, given half a cliance, 
are tasting success in learning. W]\cn that happens, you can't stop 
them ! 
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I woufd siifTgest that we now go to the Rayburn Building for lunch. 
[Whereupon, at 12;06 p.m. the conference was recessed, to be re- 
convened at 1 ;55 p.m. that same day.] 
X The luncheon was convened at 1 p.m., by Hon. Mervyn M. Dymally. 

Luncheon Speaker— Dr, Homer Neal 

THE ROLE OF THE NATIONAL SCIENCE FOUNDATION IN SUPPORTING THE 
\ DEVELOPMENT OF MINORITY SCIENTISTS AND ENGINEERS 

Representative Dymally. Ladies and gentlemen, may I have your 
attention, please ? It's exactly 1 o'clock. 

Befoie I tiitroduce our guest speaker, I want to make an introduc- 
tion. We have, with us today Congressman Won Pat. Congressman, 
would you please take a bow ? 

[Applause.] 

Representative Dymally. Thank you very much. 

Our guest speaker today is the provost of the State University of 
^ow York at Stony Brook. He is a member of the National Science 
Board and the recipient of the Guggenheim Foundation fellowship, 
the Alfred Sloan Foundation fellowship, and the National Science 
Foundation j)ostd6ctoral fellowship. He has also held membership 
on the High Energy Physics Advisory Board of the Department of 
Energy and on the board of trustees of the Argonn6 Universities 
Association. \^ 

He is professor of physics, specializing in high energy particle 
studies, and has conducted experiments on particule interactions at 
Argonne National Laboratory, the Brbpkhaven National Laboratory, 
Stanford Linear Accelerator Center, and at CERN in Geneva. 

I am pleased to present to you the provoat of the State University 
of New York, Dr. Homer Neal. 

[Applause.] 

T)r. Nral. Thank you very much. Congressman Dymally. 

T am particularly honored to have the opportunity to speak to you 
today about the role of the National Science Founcliition in support- 
ing the development of minority scientists and engini^rs. 

Dr. Slaughter, the Director of the National Sciencfe Foundation, 
would have liked very much to be with you today, and he^ has asked 
mo to convey his regrets that he is unable to do so. He is representing 
our Government at meetings in Saudi Arabia and Egypt thisVeek. 

In the time allotted to me, I wish to review for 3 011 the mission of 
the National Science Foundation, to describe some of its activities, 
and discu5?s its c/>mmitment to addressing some of the issues concem- 
infir minoritv afid women scientists and engineers that form the focus 
of todav's meetininr. 

The National Science Foundation was created in 1950 by an act of 
Congress for the purpose of strengthening scientific research hnd edn- 
rntion. The authorization lanfninge for the Foundation provided for a 
wide range of options for its int-ervention and support in the Nation's 
science and teclmolocry. Over the yearS' there have been many examples 
that demonstrate the effectiveness with which the Foundation has 
operated. Many of the scientists supported bv the Foundation have 
eventually received the Nobel Prize in their field. Many others have 
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made siirnificant contributions to the knowledjrc base for technological 
innovations which have increased food productivity, economic growth, 
and improved understanding of fundamental mathematical, physical, 
biological, and social systems. .„ , ■ i. j: 

There are also numerous examples that illustrate the impact ot the 
Foundations' work in addressing issues having to do with the develop- 
ment, of human resources; including those of the minority community. 
The problem is that the Nation needs to do much more. Let me briefly 
examine the scope of the problem. 

Black graduate enrollment declined by about 3 percent between 1978 
and 1980, while enrollment of other minority groups increased by 15 
percent or more in that period. In the fall of 1976, l^lack graduate en- 
rollment was 5.3 percent less than it was in 19 < 6, while the overall 
irraduate enrollment declined only 0.9 percent m that period. The 
proportion of graduate students enrolled in science and cnfrineering 
courses in 1980 was'll percent for whites and 4.6 percent for blacks. 
Between 1978 and 1980, the overall undergraduate enrollment tor 
white students increased by 7.6 percent. For black students, the enroll- 
ment incren-sed bv only 4.8 percent. The fraction of the undergraduate 
students in the physical sciences who were black declined from o.l per- 
cent to 4.9 percent between 1978 and 1980. ' , _ .„ ^ . V 

These statistics are rather disappointing, and I will return to flis- 
cuss them in a few moments. • , ■ oK^..ij 

It would be u.seful to ask ourselves precisely why (here should l)e 
concern about the low level of representation for black ■''^ "f^'^n^s in 
science and engineering. From a purely national view tlie sma l l ep- 
resentation indicates an evtendve human resource pool tha is nf ntti- 
cientlv tapped at the very time the country needs to marsh a 1 all ot its 
talents to deal with the numerous fundamental and technical problems 

''Ar^-n example, recent studies indicate 'that there are over 2.000 
academic engineering positions in our universities which 
because qualified and interested persons cannot be found. While this 
has erioTis consequences for the 'nresent. ti e effects on ^j- J'^'J-^^'J 
even more alarming. It means tiiat since the absence of ^^e nee led 
number of facultv members translates into the Pj;«ducti'.n of jrlcss 
thaTneeded number of future engineers, the problem will likely get 

ThrW^'mStrttfaS^ every facet of the Nation from 

our economirmiStary, and political strength to the very well-be.ng 

"^TlIp'..°aD?n the supplv and demand of engineers could have been 
miS'rSTc.^?. Iwl :SFe Jsive effort, been made to attract n.ore talented 
minoritv students into this area previously. ovpit- 

Sre^is also a human side to the matter. ^I" J'^/.X^^i^fe ^^^"^ 
\r^fr tn a ner^on who is =c entificiiUy inclined than to be able ro ma jr 
S^iam'enTal "ontributions to tlie' advancement « l^nowy ge The 
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There arc a!>o policy issues involved. More and more, decisions 
navincr to do with sricnco and en^rineerin^r are.havinc: an overlap with^ 
social issues. It is important that all sej^nierits of society participate iri 
a knowledgeable manner in the formation of these decisions at the 
Federal and State level. This will require the involvement of scientists 
witli global pei'spectives, as well as with perspectives of specific^ social 
components of the population. > . ' 

ItX sum, there are a multitude of reasons why the waste of human 
resources reflected' by the poor representation of minorities in the 
ranksof scientists should be of concern to the country. « * 

Thero are many factors which contribute to the disappointing sta- 
tistics that I have cited. In the elementary arid secondary schools, there 
is a loss of almost 25 percent from the potential pool of blacks for 
undergraduate and graduate study. The U.S. Census Bureau data. in- 
dict ato I hat ii) li)7U, 25 pcM'cent of all blacks 1)et\vecn 20 iiri.d 24- years of 
age were neither enrolled in school nor were higli scliool graduates, 
while only 17 percent were enrolled in college. 

A further reduction in the number of black students going into 
srience and engineering is attributable to negative counseling at the 
high HchopI and college level. Black students are often advised, oaquite 
inappropriate grounds, to enter vocational or uonacademic programs. 
Furtlieimore, those students who do choose to pursue academic studies 
arc often tracked away from courses in the hard sciences and mathe- 
matics, thus effectively limiting their further access to advanced stud- 
ies in these areas. 

Another major factor in tlie low rate of participation in graduate 
education by blacks is the high dropout rate at the undergraduate level. 
Most institutional and Federal attention in recent years has been di- 
rected toward increasing the entry rate of minority students. Little has 
been done in the area of retention. There are many forces tending to in- 
terni[)t and terminate a black student's educational career. Tliese 
include adjustments due to past academic deficiencies, social piobleius, 
and financial problems. 

Let nie address the financial problem issue. The cost of a graduate 
education represents a formidable barrier for many students. Tlie nekl 
in innuv ['a.-cs for stii dents to rro deeply into dei)t to finance" their liw- 
dergiaduate education often precludes the possibility of further loans 
for graduate study. There has been a raHier poor record over the past 
(Um-juIo of this problem being si'rnificantly alleviated by support from 
institutional, private, or Federal sources. 

A study re vealed that the Xatioujil Science Foundation was cited as a 
source of sun?)o»*t hv 1.147 recinients of a Ph. T). in 107S. Blocks re- 
ceived only IS of those awards. In that year at the institutional level at 
nii.ivcTsitics across (he country roughly 24.^^00 Ph. D. recipients cited 
tcarhihg iuid iTsearcli as^^istantships from the universities as the means 
by whidrthey financed their graduate education. Only roughly 400 
blaeks wbre inrluded in f hat 7iuml:er. 

/riicso Fuunberi clearly illustrate how isolate(\Jl)lack students Iiave 
been from \ traditional means of . graduate {education financial . 
sui)p')rt. 

Xext, T would like to say a few words about recent steps that have 
been taken at the Federal level. Tlie Office of Education's graduate and 
professional opportunities program was a direct attempt to address 
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' tho problems nbovo. Tn 1970-80. tlierc wore 566 new awards made, with 
rou<?hly 56 percent iroinp: to blacks. Thonprh the number of fellow- 
ships is modest, the effect lias been si<jnificant. 

Now 1 wish to discuss some of the National Science Foundation ini- 
tiatives. At its Anpist lORl meeting, the National Science Board, 
whicli is the j^ovorninir body for the National Science Foimdation, 
adopted a statement whicli contains the foliowinpr lanfrnafre : 

Tho National Seipnoo T^onrd proposes a core of activities focused on people, es- 
pecially those who will hear" major responsilulity for tlje future excellence of oiir 
scientific and technolopicn! enterprise. I'hef-e activities will I uild the human re- 
source base for scit-nce and en^'iiieerinj? and express the Foundation's detenu i na- 
tion to encourage and assist nil students, with particular determination to tap 
the underused talents of minorities and women. 

The Director of the; Foundation and his staff are presently developing 
means to implement this policy. 

In the past there, ot course, have l)een sev<'ra! special fellowship- 
pr()p:rani.<. science education pro^jrrnnis. niul action.^ by tlie variou.s re- 
.scavch directorates witliin tlu* Kouiulation to inij)' Miient pro^rranis 
tliat would a.s^i-t minority students and scieiiti.sts. 1'lic current cirort is 
a renewed iitl(»in[>t to forcoi'ully address the problem and seek lastinj;^ 
solutions. 

In another action, the Foundation recently implemented tlio crea- 
tion of a Committee on F(pial Opportunity in Science and Techno- 
W^w The conimituM' w!is e.stalili;- hcd by Public Law 0(»--r)l() in Decem- 
ber lOSO. The purpose was to provide advice to the XSK concernin^^ 
the imi)lemenation of tlu* provisions of the S"ience and Technol();ry 
P|)|)ortunities Act and other policies and activities (?f the Foundation 
\\\ order to encourafre the full i)Mrtici[)ati(m of women, minorities, nnd 
' other fjroups currently underrepvosented in scientific, engineering, 
professionni. and t(*chnicnl ficld.>. The conunitteo is functioning well 
and is in tlic process of. developing recommendations to the Director. 
Tlie report of I lu* conuniltee will be forwarded !)y the Dii'ector to the 
Contrress this fall, alon^^ with a plnn that the Foun(hifion would hope 
to follow in conl ril)utii]g its share to enhancing the flow of minority 
and women cf)nt riiml ions to science and en*rineerinir. This will a 
very important docnnuMit. wiiich 1 hope will stimulate solutions to 
souje of the i)robl ems that we ha ve di.scussed. 

\(^\'t, 1 would lik(* to say a few words about the standard research 
suppoi't mechaui-m within the Foun(hjtion, I am not referring to 
tnrgcicd programs, but tlu* manner in which the Foundation manages 
its aj\-{ir(ls (o individual wienlists to carry ouf research. This is im- 
portant becau.-e tlic large bulk of the Foundation s funds go into such 
activities. 

('rit(M'iii have be(Ui developed that are used in the review of pro- 
posals • d)mitted to the Foundation, and I wish to nu'uti(m tlu? four 
cri((u-ia cui'n^nl ly emi)loy(M!. 

The fir^t one ;M](b'ess''s file nuestion of whj*lher fhe re^*earch can !)e 
perform(»d eompentently. It relates to the capability of tlie investiga- 
toi*. the teelmieal soundness of the proposed approach, and the ade- 
(piacy of tlie instit utif)nal resourr-es a\'ailable. 

The second cr'itei-ia deals with the iuti'insic merit of the i-esearch 
it-;(^lf. It i- us{'d (o :i-h»ss the likeliliood that th" rescirch will lead to 
new discover-ies or fmula mental advances witliin the field of science 





and onp:inooririr or liavo snbstnntinl impact on progress in that field or 
in oHier ^rionfifi^ rnfri»^oerin«r fields. 

The third critorion has to do with the utility or relevance of the 
research. It. is used to assess the likelihood that the research can con- 
tribute to the achievement of a ^roal that is extrinsic or in addition to 
that of the research field iself, and thereby serve as the basis for new 
or improved technolo^' or assist in the solution of societal problems. 

Finally the question is asked, "What is the effect of the research on 
the infrastructure of science and engineering?" Included under this 
criterion are questions relating to the scientific and engineering per- 
sonnel, includmg the question of - whether there is participation of 
women and minorities. Thus, an effort is made by the Foundation to 
insure that there is sensitivity about support of minorities and women 
in the standard research programs. 

There are some accomplishments of the Foundation that I can men- 
tion briefly. In 1070, the NSF niinoritv graduate fellowship i^ro- 
gram was est al)li shed which then provided 50 portable fellowships, 
which was 10 percent of the 500 fello^vships awarded by the NSF 
during that period. The 1070 recipients of those awards chose the top 
20 universities in the coimtry, and they were clearly a select and 
highly motivated group of students. 

Anoth(T activity which I would like to bring to your attention is 
the program on Resource Centers for Science Education. These cen- 
ters sei've as the focii for graduate centers but also have components 
at different age levels. After a competition^ Atlanta XTniversitv was 
awai'ded funds Jo establish the first center in 1078. Two additional 
centers were funded in New Mexico and Puerto Rico, and one 
additional center was funded in New York this year. 

Resource^ (\»nt(Ms foi* Science and Engineering encourage the par- 
ticipation of students from minority and low-income families in 
science and engineering by establishing geographically dispersed re- 
source centers. A resource center serves a variety of functions for the 
various constituent groups in the region in which it is located. It ad- 
dres.ses the problem of minority students having access to established 
scientists and quality science programs. There is also a professional 
development segment in the program for minority faculty. It has been 
a very successful program. 

The research apprenticeship program for minority high school 
.students lins also been implemented. It gives talented minority high 
school .students hands-on experience in science and engineering re- 
search. Durintj tlie sununer the .students work on research projects with 
individual scientists. Academic year activity includes part-time re- 
search at tlie grantee institution, i*esearch at the student's high school 
and in otlier contexts. 

Tlie T^^s'^'MV'e Centers for Science and Enqrinecving. the research 
apprenticeship for minority high school students programs, the mi- 
nority institution graduate traince^hip programs, and the minority 
graduiite fellowsliip program, are all examples of activities that are 
having an impivt and increasing the prospects of minorities entering- 
careers in science and engineerini?. 

Unfortunately, the current budget situation casts serious doubt 
about the future of these programs. It is my personal hope that this 
matter will be resolved soon and favorably. 
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The problcMn of liow to motivate and effectively train our students is 
perliaps one of tlic most important problems facing us today. Much 
hns l)oen done to this end, but much more needs to be done. Rou^rnly 
lialf of the l)lack population in tlie T'nited States is under the ago of 25 
Tlie educational exi>criencc that these young people wnU have will 
oreatly influence the futiire of the entire race. 

I have detected during mv time on the Science Board a genume 
concern of the Board regarding the national need for brinirnig more 
minorities into careei-s in science. With the continued dedication of 
the Board, of many of the fine staff of the P^oundation, of concenied 
citizens, and with 'the assistance of (^ongress, I hope that the above 
problem will eventuall v be made tractable. 

Thank you ai^ain very much for the opportunity to addi-ess you. 

[Applause.] i -rx xt i 

Representalive Dymally. Thank you very much, Dr. Neal. 

Wo have between now and 1:45 to get back, but T think wc have 
about 10 minutes. Tf anyone wants to make an observation or ask a (|ues- 
tionof Dr. Neal. voumay dof:onow. tt u 

If not, thank' you very much. We'll sec you at the Humphrey 

Building, . o 

AFTF.nxoox Sksstox 

Representative Dvmmj.v. M^v we invite the pj^nelist.s to come up, 
please, and the moderator, Dr. Rosenstem? Dr. Pfafllin, Dr. Spight. 
Dr. T/.iw.son. Dr. Mo.ss? . 

As you probablv see, this is a panel that covers a wide ran^e of 
interests. So, we arc going to ask the panelists who are^very sensitive 
al)out cheating on papers not to cheat on time today. Our modemtor 
is professor of engineering at the University of Cahfomia, i.os 
xVngeles, Dr. Allen Rosenstein. He is going to be moderator. 

Before the good doctor l)egins to moderate the panel, let nie say a 
couple of thino^s because T sensed during the luncheon discussion 
.some anxieties tliat I share about conferences and that is where do we 
ao from here? Most often we come to these conferences and we never 
hear from er.ch other and nothing happens. At the risk of telling you 
what I plan to do this afternoon, and I suppose most of you want to 
bear, let -MO do it !U>w. AVhat is i>lnnncd are the following : One. we will 
set up regional meetings next year. Wc will hopefully take tins brain- 
trust frfmi tho limited confines of the Congressional Black Caucus 
and i)!it it into tbe arena of the Congress in both the House and the 
Senate \nd then, based on .some new rules that will come up m ftiev 
next 'r\0 (lavs, we can no longer eominglc public and private f luuls, and 
wo will set* u]) an assist support group on the outside or individuals, tor 
industrv. for institutions. , , 

So we will have on the one hand the congressional bramtrust and 
on the other hand as a sui)i)ort group we will liave the citr/ens brain- 
trust Then we will publish a newsletter and coming out of this ^;on- 
fcrence we will have a i)aper published tosununan/e the deliberations 
todav T am ne^mtiating with tbe American Association for the Ad- 
vancVlru^nt of SVience for a Fellow. If any professional organization 
has anv access to fellows, congressional fellows, we will be glad to 
have one to work on this braintrust for us. We do plan to follow up, 1 
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(lioii«rlit I \v()!il(l lot yon know lost you po away thinking you will never 
hear from us for another year, 
I now give you Dr. Rosenstein. 

STATEMENT OF DR. ALLEN ROSENSTEIN, PROFESSOR, ENGINEER- 
ING, UCLA; DR. SHEILA PFAFFLIN, HUMAN RESOURCE RE- 
SEARCH, A.T. & T.; CHARLES HUGHES, BELL TELEPHONE 
LABORATORIES; DR. CARL SPIGHT, VICE PRESIDENT FOR CORPO- 
RATE RESEARCH. AMAF INDUSTRIES, INC.; ARTHUR D. ROGERS, 
PRIVATE BUSINESS CONSULTANT FOR SCIENCE, TECHNOLOGY & 
INNOVATIVE ENTERPRISES; MELVIN THOMPSON, SENIOR POL- 
ICY ANALYST, NSF; DR. JAMES LAWSON, CHIEF, UNIVERSITY 
AFFAIRS OFFICE, NASA ; DR. THOMAS MOSS, STAFF DIRECTOR, U.S. 
HOUSE 01 REPRESENTATIVES, SUBCOMMITTEE ON SCIENCE, 
RESEARCH AND TECHNOLOGY, SCIENCE AND TECHNOLOGY 
COMMITTEE 

Dr. KosKNSriu.v. Tlmnk you, Congressman Dymally. Wc have a very 
rlistinguishod panel this afternoon which presents probably the most 
important viewpoint of all, that of the user and employer and in some 
cases tho iniplonienter of minorities and women into the private and 
pu!)!i(' sertors. It seems obvious tlmt wlien wo are eonrenied about the 
preparation of minoi'ities and women, wo must take a very hard look 
at the pieparation foi* what. What are the cluiractei istics of the career 
opportunities that are available today? And even more important, 
what are the career opportunities that rnW be available during the 
next .']() to 40 years, which is the working span of the people who are 
enterinf? tlie market today. We must ask oui*selves also if tne study of 
science and ninth is a career poa\ sintply luito itself or whether in 
the real world such studies are simply the key that opens the doors to 
a cross spectrum of career opportunities. 

I would like to take the opportunity to point out that the two cul- 
tures viewpoint of the Eni^lish-speakinp: world stands in sharp con- 
trast to that of the rest of the world. England, Canada, and the United 
States will commonly talk about science and technolofjy on the one 
hand, and the arts and humanities on the other. This is the two cultures 
concept tliat C P. Snow wrote about some yeai s a^^o. 

Hy contrast, most of the world has a three-part viewpoint witli first 
tcchnolo^ry standing with the professions and not with science, second 
science, the pursuit of knowledf^e standing alone, and third, tlie arts 
and the humanities. -There is considerable evidence that the two cul- 
tures English model coupling technology and science lias not served 
o!ir country or our minorities very well. 

Our panelists today have a breadth of achievement that is so broad 
that unfortunately it would consume our entire hour of panel time if 
all I did was present part of their achievement. I hope you will all 
forgive me. then, if I abbreviate their introduction. 

Our panel, I think, will also set a new record for this conference. 
We have fiv^e topics, seven si)eakers, at least two topics are going to 
be pn^«ented4n tandem. Wc must, therefore, limit our time to approxi- 
mately 10 minutes per topic. 

Our first topic this afternoon will be presented by two speakers. The 
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first is Dr. Slicila PfiUllin. prosidonf. of fho Association of Women in 
Science. She is fho maniipcr of hiiiiian resonrcos rosonrcli at American 
Telephone & Telegraph. She is a member of the National Science 
Foundation Committee on Special Opportunities in Science — Equal 
Opportimities in Science and Teclmolofjy. Her accompanying: speaker 
^ will be Mr. Charles Huffhes. who is department head for counseling, 
placement and universify and teclinical iastitute relations at the Bell 
Telephone laboratories. 

Dr. Shoila Pfnflhn? 

Dr. Pp.^fflix. Thank you. . 

Today, I would like to look at the qnesfion of minorities and Wvmien 
in science and technology in industry, in the context of efTective human 
resource managcnient of our pool of scientific and technical personnel. 

The increasingly technological nahire of our society and the pro- 
jected shortages ill technical areas have already been commented on 
by previous speakers and I would just like to reinforce two points here. 
Fir.st. as niatiy have ?)ointed out, for a long tiiuc. only alx>ut 11 to 14 
percent of the population has gone into science and technolocrical 
fields. Th(y only major underutilized pool, therefore, to expand this 
number g/eatly consists of minorities and women and we must find 
wavs to do that. 

Secon^. the impact of the increasing use of technology on those 
who fuf now employed in low-skill jobs and do not have the skills 
to go ^to technological jobs is going to become increasingly severe 
in thy future. Minorities and women, many of, whom have been 
crowded into such jol)s, must be trained to take advantage of the new 
terh)(ologicnl skills. For example, it is estimat.e<l that a substantial 
por/ion of the snlar>- gap between males and females today (women 
on)y earn about 58 percent of v.- hat men earn) is due to the fact that 
tW\v are crowded into a small numlx»r of jobs which are frequently 
low-skilled and which tend to be underpaid, at all skill levels. Similar 
problems occur for manv minority groups. These problems are iroing 
/to be greatly aggravated in the future and wc must plan now to deal 
with them. 

Xow. T would also like to make briefly some distinctions with recjard 
to the kinds of barriers which minorities* and women face. Th(v-e can 
Ix^ looked at as being of three tvpes. Minorities and women can be 
under- i-epreseuted in the pool of scientific and professional pei-son- 
nel. They can be under-represented in certain sectors of our economy, 
relative to their nun)I)ers in the pool, or they can be presented in sec- 
tors of our eeonomy, but underutiliml. Tliey mav be nnder-repre- 
sentefl in management positions, for example, and o ye r- rep resented 
in support positions. Xow. all of these problems face minorities and 
wonu^n in iudnstry today although .perhaps to somewhat different 
extents for (liiTerent irroup.^. 

All £rroups. as we heard this nmining. are under-represented in the 
pool. Tn addition, there is evidence, pai'ticularly in the biological 
sciences, that won^en are under-repre.sented in industry in terms of 
their nvailnbility. Finally, there is clear evidence that women and 
some minority groups are underutilized in the sense that they are 
nrwler-represented in positions of power, decisionmaking positions, 
and over-re})resented in service and subordinate positions. o 

Xow. the solutions to these various problems, of course, differ. To 
increase the pooh we need to emphasize efforts to increase the numbers 
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who s(o into thos(^ fields. However, nnder-representation relative to the 
numbers in the pool i*oquires emphasis on recruiting efforts. Under- 
utilization requires emphasis on personnel policies ; better staffing pro- 
cedures, greater concern with selection for promotion, training, 
career development and so on. • 

Now, there have been very extensive industry efforts to deal with 
under^representation of minorities and there have been some efforts, 
partipiilarly some in the Bell System, and elsewhere, to deal with 
under-representation of women in science and technology as well. I 
will ftot go into these programs in any detail. A number of them have 
been /mentioned this morning, and Mr, Hughes wiW be dealing with 
som^ Bell System programs in a moment. But I would like to make 
twO;t)oints, 

C^ne, I wanted to comment on a re.aark of Dr. Bulkin's this morning 
abqiut the NSF Reentry programs. The Bell System and other indus- 
tries have found these programs for women m science to be a very 
good source of technically trained personnel. The programs, although 
f i^hded on a small scale, have been very effective. They (Jeal with a 
problem which I think has not been sufficiently addressed and that is 
t/hat, although we are facing shortages in certain areas, we have an 
j^versupply of technical personnel in other areas, particularly in areas 
where women and some minority groups are relatively wfell 
represented. 

The most effective way of dealing with this situation is to retrain 
people who already have much of the necessary training. This can be 
done successfully and I think that one role industry could play is to 
support such programs more fnWy, ^ 

I would also make a second point with regard to targeted programs. 
Although the Bell System and other industries have supported many 
targeted programs for minorities and some for women, we also sup- 
port a great many programs in the educational area which are not 
specifically targeted. One thing which we are doing and which many 
other companies are doing, as well, is to emphasize the participation 
of minorities and women in their regular programs ana make every 
effort to make sure that these are appropriate to these groups and that 
they are reachinfj these groups, I think this will be an increasingly im- 
portant strategy in the future. 

With regard to I'eciMiiting mechanisms and personnel sj^stems, I 
would make a similar point. There have been relatively few targeted 
programs in this area and T think, on the whole, that is appropriate. 
The successes of industry in promoting women and minorities have 
come from improvements in their personnel systems : In their staffing 
systems, in better recordkeeping, and in other personnel procedures. I 
think that this is an area where developments should be strongly en- 
couraged in the future and where you sliouM expect your major 
contributions. 

We have in the Bell System attempted one semitargeted program 
to get people from nontechnical management into technical manage- 
ment, pai*ticularly members of protected groups, although the model, 
I think, is more ginieral. Tt addresses a problem, a general problem 
which wo face, and that is* the retraining of our technical personnel 
to keep up with changing technology. But I did want to emphasize 
that a great deal can be effectively done without targeted programs 
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in the recniitinc: and promotion area and that there are increasing 
efforts in this direction taking place. 

I %vonId make just one last comment on those. Complaint prorodnres 
have been an important part of some staffing developments and I 
think this might he an area where conjrressional effort, would be 
valuable because right now there is a kind of double bind in that 
where lecral action is a possibility, it is difficult both for the company 
and for the employees to use these procedures with eomplete freeddm 
and effectiveness. Some congress],onal action in this area might be 
helpful. Tliaiik you. [Applause.] 

. Mr. HuoiiES. Good afternoon. Do you know how hard it is to col- 
lapse 9 years worth of history into 5 minutes? I'm going to try that 
by puttiniT into perspective for yoii the activities of one company 
in particular, Bell Laboratories, in the area of developing minority 
and women's talent in science and technology, trying to capture a 
ouality of work life issue as it exists once those people have gained 
the sjcills and entere^ the industry. 

Since 1072, the laboratories have initiated a series of programs, 
which now total nine for the provision of scholarships or fellowships 
in enjrineering. Two of these programs are distinctly for fellowships 
leading to the doctor's degree. Since 1972. there have been 405 scholar- 
ship recipients, including fellowship recipients, and there have been 
165 completers or graduates of the programs. Thdrc is still a good- 
size student population that is in the process of completing the 
profirrams. 

These scholarship programs provide full tuition, room, board, 
books, and fees. They are awarded directly to individuals by Bell 
^ Laborat/)ries, and general Iv not to an organization, which in turn 

funnels the money to the individual. A key connection between the 
scholai-ship recipient and Bell Laboratories is the assignment of a 
mentor from within Bell Laboratories. A member of our technical 
staff is linked with each scholar for the duration of their academic 
prograni. And also, for their summer work experience, because the 
scholarships also have a component providing summer work experi- 
ence at the laboratories. 

There is another program that is not for scholarship but is a moti- 
vational program and provides a summer research experience. Since 
its inception in 1974, it has had 456 students go through as of the end 
of 1980. 

We haven't neglected the junior and high school students, either. 
We liave a program cnllf4t Summer Science School, that annually 
has an input of about 100 junior and senior high school students 
drawn from the junior and senior high schools in communities 
surrounding our laboratory locations. 

As T indifjited earlier, the key to all these programs is nientorship. 
Mentorship is the 'old-boy concept. We have taken it and applied 
it to students and new employees who are moving toward or entering 
eare-ers in science and technology because thrtt is the way the majority 
have gotten t!iere — there was a mentorship relationship somewhere. 
That mentorsliip involves personal commitment. Just as each of us 
here has a personal commitment to the theme of this whole conference, 
the sam.e kind of personal commitment from the employee population 
of a company is necessary to make its programs successful. 

The personal commitment is fostered in a number of ways. The 
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most sifrnificant is that thv, company provides the facility for dialog 
between prroups of employoos and management. It involves employees^ 
on advisory committees and task forces, to wrestle through problems 
and come up with the solutions that work the best. 

Nine years ago, mayl)e 10 years ago, that didn't exist. To focus on 
one of the things that Dr. Pfafflin said Congress can do: one of the 
spearheads to any corporation's movement into the area of affirmative 
action was legislation, and tliat cannot be allowed to die a slow death 
ami not have any emphasis onjt. It is very easy, I believe, to drift 
back to the kind of arena that we have^had to struggle in prior to 
tlie IDTO's wlien many, ninnv gains: wore mad(\ 

One other area of activity that the laboratories has engaged in 
is to provide support to the six black engineering schools — Howard, 
Tiiskcgoc. XoHli ('arolina A. & T., Soufliom University, Tennessee 
State, and Prairie View. That support, while not unique from what 
other companies do, does have a few unique components to it, one of 
which is the provision of faculty support. We recognize, too, that black - 
schools suffer from faculty shortages and black schools also suffer from 
having available funding to continue the advancement of the education 
of their own faculty. We provide faculty development grants to each 
of tlio.-e schools, wliich have Ix'en used very successfully in advancing 
the e(hH'ational levels and the technology level of the faculty tliat are 
teaching {ind grooming students who \vill populate the pools from 
which all of the pi'ivntc agencies. (Tovernniont agencies, and industry 
will uUiniatcly draw t lieii' personnel. 

Thank you. fApplause.] 

Dr. Ko.^KNSTKTX. Our next topic should be of considerable interest. 
It has to do with minority business. We have two experts. The first is 
l^r. Carl Spight. He is vice president for cori)orate research, AMAF 
\Tn(ln<tries. ]tu\. a niinoiiiy bii-iness, and s]H';vki?ig with T)\\ Spight 
will Ik^ Mr. Arthur D. "Rogers. Tie is a private business consultant for 
g*ience. technology, and innovative enterprises. 

Dr. Srimrr. Thank you for the introduction; Professor Rose^stein. 

I wiiut to Ikvlmu hy applauding the courage and commitment of 
Congressman Dymally and Jlis staff for calling together a workshop 
of fliis kind? If "rs clenVly the kind of gathering whose time ha^ come: 
whose position at this i)ai:ticula.r stage in history is critical. I hope, 
we are able somehow to realize the potential of this kind of galhonpg^ 
Tu particMilar, T want to challenge Congressman Dymally anq his 
staff to he andAcious and courageous in moving with souje expedition 
in foll()AVui) of this gathering and in jiarticular in calling for the 
Fornintion of a .hraintrust tl'tat will position itself ^in an advisory 
ancj in a lobbying position with respect to legislative issues, wnth 
iT^hH't ro the kind of retrenchment and processes/of retrenchment 
that we see in the land at this particiiln r time. This \^ a time to move 
with courage and speed. 

The questions of i-epresentntivouess of such a hraintrust, T think, 
can he inei head on. The question of lesonice availability rof support 
of Nuch a l>rainfru>t T think can ho met hea^l on. There are lesoiii'ces 
!'cprescnfe{| hy this kind of gathering tliat can meet these rpiestions. 
Wv need to inove witli couraL^e and expedition and I challenge 
CQnirres-man Dymally and his sfalf to do that. 

f'*31ie title of niy 7*eniarks are ••High Teclmology Innovation, Eco^' 
m'lc lU'vovory a Minority Enterprise." I am certainly going to be 
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fjuifp brief Ikm-o. cvon thoiiirlt ono oonld oonsiime irr^re thnn the total 
timo allottod for tliis particular workshop section in- talkin^^ jibout 
thq partinilnr "isstios here. 

Tlioro is a sin.irlo themo T want to sound in those remarks nnd that 
is, in tile efTorts for achievinrr national economy revitalizalion and 
the efTorts for ncliicvinrr A'italization of the-^economic hnse of minority 
eonimiinitios and tlie efTort>? toward acliiennnr adeqiiafe and enhajnced 
level of participntion by minorities nnd women in science and tech- 
nolo£r>'. in tlnSse Ivjnds oflefTorts it lias consistently lx»en the cnse that 
minority btisincs.^ enterprises have been lx)th underestimated in their, 
potential contribution and certainly iinderntiliKed. Thnt is my theme, 
that there is an opportunity here for creative utiH^ation of the en- 
tirety of the resources of the niinority community and that includes 
the minority business enterprises. 

Certainly, the rnicuority business community is a. ftedirlinp: business 
conununity, representinir a siriall sector of the national' economic 
community. But it can be demonstrated a.nd Ai^thnr Roarers and I 
have in our efTorts at inidei*stnndin£^ the potential, we certainly claim 
to be abh^ to demonstrate that tlierc is a central role that niinority 
.business enterprises can play. Certainly it is the case the Federal rec- 
o^-nition of .social equity is on the decline, if anythin^r. Certninly it. 
is the ca-^c tluit we have to focus on onei;tions of contribution and 
productivity. Certainly it is tlie^cnse that- new business opportunity 
and new job opportunities in the areas of science and teclinoloiry nre 
i^oinir to come from Jiifrh technolo£rv^ enterprises. 

It is critit-al tliat some of those be located in the minority com- 
munities if there is ever ffoinnr to Ix* nny movement forward in 'the 
minority conununity. We have to take into nccount the growth op- 
portunities in minority business enterprises. I coulcl belnboi' thnt point 
nt lenirtli. biif- T won't at this point. T want to emphnsixe that the pipe- 
line we talk about, the pipeline thnt people have .said stai-fs at the 
prenatnl experi(^^ce. that kind of pipeline has to find an orirnnic place 
in the community nnd the minority business community is one plnce 
to effect tliat. Thei-e is a national synernrism between the business sector 
and the rest of tlie community. There is irrowtli opportunity in the 
business sector. There arc job opportunities. Tliere is renl wenlth- 
producinir opporfimiry in there. I'm croinpr to defer the rest of my 
available time to ^Tr. Tvoirers. who will talk about tho.se new tecli* 
noloirios tluit can constitute tlie bns's for .irrowth of the economic sec- 
tor in tlie minority community and the ^rrowtli of the entire 
community. ' , 

Thnnk you. f .\pplau.se.]' 

Afr. "RooKT^s. My comments will attempt to set in perspective some 
of tb(» ()pt)ortnTiities on technolonfies relative to mature nrrowth and • 
enier<yin^r industries. 

Durinnr my preparation for tliis presentation. T examined 11 arens 
where f hfu-e nre ^inrnififw^nf rrrowtli opportunities or busitiess options for 
minority business enterprise. Thev nre ns folI(^,ws: Automated batch; 
manufacturi'i/t, composite materials, weldin.ir nnd joininrr. textiles, 
power mete .riilofry. organic coding, semiconductors and electronics, 
indu>.trinl rndintion procp^'^inir. coi'rosion. bioteehnolo/xy. bioon£]^i- 
neerinor, inforniation and telecommunications. 

■ Tn order to inriicate what some of the siirnificant business opportuni-^ 
ties for minority enterpri.-e mi<?ht be, I wilbcite three examples of 
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those technologies and what the growth potential might be in terms 
of actual dollars. At the prest^nt time, as is well known, minority 
business enterprises do not receive or conduct a significant amount 
of business relative to the overall private sector. 

However, many of the technologies which fire currently emerging 
provide enormous opportunities. For example, some of the tech- 
nologies would provide i>etween $600 million and $1 billion worth of 
business opportunities per year for minority business enterprises. I 
will start with niy specific examples and talk about automated batch 
manufacturing. It is estimated that if a generic technology develop- 
ment program was inipleineiited today, it would result in $30 to $50 
])i!lion worth of value added manufacturin^r improvement in an indus- 
try that already generates approximately $300 million. 

Some of the SFKcitie areas that are available for business oppor- 
tunitievS include the following: Robotics, flexible manufacturing sys- 
tems, computer integrated manufacturing. Let me take the example 
of robotics. By 1.^00 General Motors is expected to have over 10,000 
rol>otirs in their factories. 

If yon would look at the cover of the current edition of Fortune 
niaga/ine, it says that the next industrial revolution relates to auto- 
mated manufaeturing and robotics and related areas. To carry that 
further in terms of actual manpower, it has been projected that in the 
next 20 vears, the introduction of new automated technologies are 
.iroiiig to impact apju'oximately 45 million workers who are in the work 
foi'ce. 

It has also been estimated that- by the year 1990, robotics will exceed 
95 l)illion a year in sales. The othor major area is composite materials. 
At this point, that industry represents $5 billion in pales. 

The amuial growth rate is approximately 15 to 20 percent a year. 
' Composite materials has applications in energy conservation, weight 
reduction, coi rosion. fatigue resistance and noise reduction industries. 
Tt is estimated that the growth rate is worth $50 million in expanded 
business. Tt is also estimated that Iwtween the present time and 1985, 
(foueral Motor.s or tho nuto industry will spend approximately $600 
million worth of composite materials. 

Semiconductors is another area that'has enormous gro^^th poten- 
tial. For example, that indiistry is expected to grow^ between 10 and 
*20 p(M'cent nnnunlly durinnr flio next 5 years nnd that, sales during the 
mid-lORO's is expected to he between ^^8 and $12 billion. 

The otIuM' area which T would like to just touch on very briefly is 
bioengineejing and hioteelmology. Companies such as Gentech that 
have gonf%>uhlic were the hotcRt selling issues on the market when 
they were announced on that prirticular day. 

Tndocd it. is significant to note that biotechnology conceivably may 
ro.soh'e or help to nnswer some of the complex and difficult problems 
lelated to sickle cell anemia. Indeed, based on some of the work of 
scientists today, it is projected that the agriculture industry will be 
completely revitalized or revolutionized in the next 20 years. 

1 will ronclnde my renuirks with those comments. 

However, I do have information about some of the other tech- 
' nologies and it is available if there is any interest in obtaining it. 

rApnlaupe.l 

Dr. RosEXSTF.rx. Our next, speaker is Mr. Melvin Thompson who 
will address the (junsi-public view{x>int. Thi.s is the viewpoint of the 
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senior policy analyst: witli tho \ational Scionce Foimdation. As you 
know, the Science Foimdation is supported by the U.Sv Government 
but it is not an infeorral part of the Government. It is a quasi-public 
institution. Mr. Thompson? 
ifr. TnoMPSox. Thank you. 

The Xafional Science Foimdation is part of the Government. It is 
part of the executive branch. 

Today's panel has tlie topic how the private sector loolvs at science 
and technolocQ'. I would like to emphaisize three points that might 
be appropriate in terms of today's panel. 

The first is developing a case and a rationale for why the public 
and the private sector ?>honld be involved with minorities and women 
in .science and teclino]og\\ Most '^f the programs in existence today 
that many of you may be familiar with grew out of the concept of 
aflirmative action and e(jual opportunity. 

Well, that concept was good and we still need equal opportunity and 
affirmative action. But as you know in light of today's climate, we 
need ^idditional strengths to support minority involvenjent in science 
and tochnologA'. Wo need to develop a case for minority involvement in 
science and technology on the themes of increasing productivity and 
innovation and economic recovery and security. 

Ii! the area of science and technology, minorities and women should" 
]>ai'ticipate. T would like to briefly outline some points through which 
that case should be made and presented. American preeminence in 
.<cien(*e and technology is currently being challenged by European 
countries and Japan. As we look at the automotive industry and cer- 
tain facets of tlie electronics industry, we sec increased imports. 

'One suggestion is that perhaps our productivity is declining. Well, 
women and minorities can enhance the productivity of science and 
technology and we need to present that a.s part of our arsenal for our 
involvement. There are critical shortages in personnel in certain areas 
of science and technology. 

Engineering, physics, physical science and biotechnology. There 
aren't enougli persons skilled and trained to go into those areas. 
AVomen and minoiities represent a pool of talent and they should be 
involved in til at area. 

Tlie third element of the case that I hope is presented is economic 
recoverv and economic development. If you pick up the Washington 
Post or the New York Times or the Wall Street Journal or any 
magazine, you see wIumc the jobs arc. They are in technology. They 
are not in the social or behavioral sciences. Slinorities represent less 
than -2 percent of the technical manpower force in our Nation. There 
is also another roason in terms of economics and that is in terms of tliis 
coiii^f t y as it grows toward more increased use of tecluiolog\-. 

We need managei^ who have an understanding of science and tech- 
nology*. Sonieone suggested — in fact, this was published — tliat one- 
third of the baqcalaureate degreCvS awarded in Japan are in engineer- 
ing. No wonder Japan has such a high technological productivity. 
Or. that may l)e one contributing factor. 

Wn should instill tliat within our youth. The second point T would 
like to make is that the case for minority involvement in science and 
technology should be made by employers of scientists and engineers 
both in tlic public and private sectors, industry and government. 
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It should be made bv «diicatoi*s Ix^caifse that is where the careers are 
in the future. Certainly, sflso, in our minority commiinity. 
5 Unforfnnatcly we don't hear cnongh among our minority institu- 
tions about tlie value of science and technology in the lives of blacks 
and other minorities. 

The final |)oint I would like to leave with you is a sugorosted strategy 
for action. To address the problem adequately, it cannot be done solely 
at the national level. It rnust l)c addressed at ejjch level of our society, 
State, local, and national. At the State and local level, the problem 
is elementary and secondary education. 

The Federal role in education is very small. Unless we instill in 
our community organizations the value of math and science educa- 
tion, wo will never see parity for minorities in science and engineering. 

Also, the strategy must involve the mainstream of the scientific, 
conununiry. Organizations such as AAAS, the National Academy^ 
of vSrieiues, tli^^ Xational Soience Foundation, and our professional 
societies all have a vital role in this.. 

Wo cairt talk to ourselves. AVe mu.st involve the mainstream of 
science and technology. " 

We must not forget ^he role that our black colleges can play. Ap- 
proximately 80 percent of the black physicians in this countiy earned 
their unrlergraduate degrees at black colleges. A majority of the 
Ph. 1) s in .science and engineering today earned their undergraduate 
degrees in science and technology. There are six traditionally his- 
torically black engineering .schools. They can be .strengthened and 
o.x{)an(l'Hl. I leave you with the.s^^ comments. Fii*st, we need to present 
a .solid case that .sui>|)orts the basis for minority involvement in science 
and technology, not from an aflinuative action jx)int of view or simply 
ecjual cniployiuent opportunity, but because it is in the Nation^s 
interest to involve and produce women and minority .scientists and 
eiigineei^. 

[Applause.] r, . 

T)r. KosKXS'iTJx. Thnnk you. Mr.* Thompson. Our next .speaker is 
Dr. James Lawson who is Chief of the University Affairs Oflice, the 
Xational Aeronautics and Space Administration. I might observe 
that Dr. Lawson was formerly president and professor of physics at> 
Fisk University. 

Dr. liAwsox. Thaiik you. Before getting into the content of my re- 
nuM'ks. r wiiiit to sfiy foi* tlu^ Ijcncfit of niy colleagues wlio have labored 
in the field of tlie historically black colleges that' it is vci'y in '^''estin^ 
for me to be on this side of the fence. 

One observation that I have obtained from my short. experience at 
. the S|>ace Admini.stration h that there is not enough communication 
between our colleges and NASA; but, I would extend tliat observation 
to include other agencies as well. All of us are working to close that 
comnumications gap. At XASA, with the awareness of the importance 
of niinoi'ity iu.^titutions. that goes back lo perhaps 19G3, the Agency 
has \n various ways sought to show that it appreciates the role which 
these colleges play in the Amerioiin scheme of higher education. 

First. T would .say that the credit for the development of our activi- 
ties at XASA must go to the director of our equal opportunity pro- 
gram>\ Dr. Jenkins, and to the manager of our Special Project^ Divi- 
sion, Mr. Pohly. T wanted to state that publicly because in some of 
our sessions. I felt tluxt Dr. Jenkins felt that I didn't believe women 
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should [>o involvod in those pro^^rnms and also bociniso Mr. Pohly 
has had soin(M|iH*-tioiis about niy com.mitmont across tlio board. How- 
ovor. I do. indood. oonroivo of a position for women and we are actively 
involvinf^ them * a all programs at XASA. 

XASA is nni^ie^ in the sense that it represents a miss'on afroncy. 
That is to say. it ha.s been eharpjed by the ronf]:ress to fnlfill a specific 
misr^ion. This is important in terms of involvin^^ the minority rollcf^e 
l)eeanse if moans that ns n mission RL^eney. there are nianv activities 
that we cannot enprafre in in the same way, let iis say. as the National 
Institutes of Health or tlie Jfational Science Foundation. Tlic per- 
ception of the imique role that NASA has as a mission ajrency has not 
l)een fully appreciated by a nimfbQr of our collejres and universities. 
So, we certainly \vant to einj)hasizc. that from the very outset. The 
experiences thai have developed at J^^SA in its attempt to involve 
minority collenres have crone throu^rli shi^t of an evolution. At the 
present time, these experiences have come to>jether in the formation of 
a }>roiri*JMn thnt ^ve ref(M' to as- ^'minoi'ity enh,'m(;(Mn(»nt foi* T'e.seai'(*h in 
technolocy and-seienee." We have to invent the sckmce aiid technolop^ 
in ordei- to invent an acronym, 

Everythinir has to have an acronym. We call thistle merits pro- 
irram: that sounds ^rood and tends to connote that nolxidy will be in 
this projrrain unless- they merit consideration. But, the nK^its pro- 
f]jram at X AS.\. whieh vo!i will l>e hearin^r more about in a^^orrnal 
wnv. eonsisfs of ^ix eoinponents. \ 

The first one directs its(df at the hiprh school anrV eolleiro. cotn- 
rminity, Tt is conducted by our aerospace educational services irroup. 
Some of you nuiy remeniberr that the .Vtoniic lOner^ry Coinmis-sion 
used to have n travelinir arranircment whereby n ti'ailer would spejul 
a week or two on. a eollerro oarnpus to acquaint facultv members witli 
the t(H»hniques involvintr the u-e of radioisotopes and to frenerate. in 
some ineasnrnbh' way, interests in the use of those isotopes. Well, 
NT.VSA has hnd an neVosnace lab. that has done much the same ihinir. 
Tt has been confined to tlie hi<rh school .'^•ector. very larnrely: however, 
it hn.s now been extended to coHein^ campuses \vith a special emphasis 
on minority colleires and universities. 

The second thrii^;t. which S'AS.V has done to involve uni^•ersities 
in their various n»seavch and development proG:rnnis is very impor- 
tant. T l)eii(»ve. ns a key to the involvement of mii versifies with NASA 
i^; the sinumer faculty* fcl1ow'.'\q) proirram. This i'^ a 10-week proirram 
in which fac.u'lty from the co^enrps -rro to a NASA centei- to ])ecome 
actively involved in research at that center. There h\ T woidd say, a 
n^odest stipend pi'ovided for tlieir upkeep durinir fhis time. 

Our review of this proirram shows that over J^O |>ercent of those 
persons who pnrticipnte in this prof^rram apply for and receive certain 
^njnts or contracts with the acrency. vSo. this has I)een »roin<r on for 
([uife nwhilo. ^\'(» find it a very efTectiv(» way^in providinir a linkage 
with the aironcy. W(» are -tej>pinfr np our cfTorts in tliis direction this 
com in year to injure that minorities or persons \vho teach at minor- 
ity collerr(^-^ ^vill l>e included in thos-e who are awarded frr-jnits by ear- 
ma rkintr moTiey to provide* for five faculty membei-s f/om nijnorify 
colleires. So. we should sec* an in(U'easc in the involvement of minority 
coHeirc^s throuirh this route. 

Then w(» have a pro£rram which is crcared to the ^rraduate level 
called the graduate researeher's pronrram. This provides a ;2:oncral 
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stipend, around $8,000, which is awarded to a jjraduate student work- 
in^^ toward a iiiasttM's de^roo or a Ph. D. degree from which he is 
expected to pay his tuition. In addition to that, there is a stipend 
provided the institution so that the faculty member who is supervis- 
ing his thesis work can travel back and forth to the center where the 
student will actually undertake his experimental work. This, you can 
see, is Icind of a selfish arrangement because it does, indeed, provide 
the centers with additional manpower in a very low-cost lashion. 
Nevertheless, it also provides an opportunity for graduate students * 
to further their work toward eitlier their terminal degree or a master's 
degree. 

Wo have initiated a program which we call the re>seri;rch capa- 
bilities augmentation program. In this program we will have a few 
minority universities, competing among themselves, for sizable grants 
oi-er a perio<l of 5 years. In this way, the universities can be assured 
of making plans over that period and we can provide them with money 
that will be needed to si«rnificantly augment their capabilities for 
research. Now, we are restricting this to institutions that have already 
demonstrated ability to conduct research. The hope here is that 
through tliis enhancement they will be able to compete in the main^^ 
.stream and that we can after 5 years turn to additional institutions 
who express an interest in participating in this program. This will 
require a commitment on the part of the institutions who apply for 
this competition. It will require really more than just lip service to 
the idea of research. It will provide for release time for laculty who 
are engaged in this kind of an activity and, all in all, will indicate 
that research has a high priority at the particular institution. The 
grants would be from $200,000 to $400,000 and perhaps more, now that 
Mr. Reagan has signed the Executive order indicatmg that agencies 
will be expected to increase the commitment they have made to or 
plan to make to historically black colleges. So we view this as d means 
of making it possible for a few schools to do planning over a long 
enough time period so that they, indeed, will be able to compete in the 
mainstream of research institutions. 

Now, 5 years may not be long enough, nor $400,000, but we are 
hoping to develop a close relationship with industry to augment the 
support provided by these grants. At the present time, we have very 
good working arrangements with two firms. International Rockwell 
and Tx>ckheed, with substantial grants to two of our historically black 
universities. Wo expect to extend and amplify this kind of industry- 
agency-uuiversity arrangement. 

I would finish my remarks by urging those of you who are involved 
with the historically black schools to establish better channels of 
communications Veith the agencies. As a former college president, I 
know that we shouldn't depend on the college presidents to get the 
word to those people who are going to be involved in the research. We 
have le^arned that the hard way because he is under .^ome pressure to do 
a number of things and does not have the time really to give to this 
kind of thing. Therefore, we have identified people at most of our in- 
stitutions to whom we address these opportunities. This is an example 
of what we are doing. We Mieve it is simply an example of how a mis- 
sion agency can, indeed, generate fulfillment of our re^ilization of the 
kind of contributions that the historically black colleges can make. 

Thank you. [Applause.] 

Dr. RosENSTEix. Thank you, Dr. Lawson. 
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Our next-and-last speaker is Dr. Thomas Moss who will address 
tho legislative viewpoint. 

Dr. Moss is stafF director of the U.S. House of Representatives Sub- 
conmiittee on Science Kesearcli and Technology. Pie joined the Con- 
gress after a period of time spent teacliing and conducting research 
in physics. 

I note from personal knowledge that Dr. Moss has been engaged over 
a number of years in the creation of wliat I consider some of the most 
forward-looking legislation becoming available to us now. 

Dr. Moss? 

Dr. Moss. I'm very grateful to the organizers for giving me the 

f)rivilege of talking with you today. I have already gotten some excel- 
ent ideas from speakei-s and participants on how to make our subcom- 
mittee work more effective. 

I will indicate, as many speakers have, that I hope this will be a 
contihuing dialogue. There is certainly nothing that helps us more in 
the legislative area than an occasional shove and maybe even a couple 
of kicks from the outside. So, if we can create that kind of dialogue, it 
will be veiy useful at least from where I sit. 

I could easily echo a numlxM* of the points that the others have men- 
tioned. I agree with most of the things they said about the need for, 
and justice of, more fully involving minorities and women in science 
and technology activities. I will try, however, to avoid being too 
redundant. 

1 am on the program, o])viously, to talk about the political and legis- 
lative situation. But, I will warn you that, frankly speaking, I think 
this is a somewhat artificial subject. Our legislative and political ac- 
tions are often clothed in a expansive-sounding political rhetoric or 
bureauciatic double-talk which may not have as much substance as 
other ideas we can ])ursue. 

After going through the standard bureaucratic and political double- 
talk, then, maybe I can talk a little bit more about what I think are 
the broader ideas concerning the participation of minorities and women 
in science and technolog}\ 

A lot of you worked with us on the Science and Technology Equal 
Opportunities Act of 1080, and you know the kind of political con- 
straints and tal)(X>s with w^hich w^e were faced. They are especially com- 
mon in these days of fiscal and ideological retrenchment. 

One, of course, is that no new money can be spent. A second is that 
there can be no numerical quotns, ratios, targets, and no set aside of 
funds. Another is that no new^ administrative structure can be set up. 

And, a fouiih which is pei haps a specjal one that ^yc have in science, 
areas, is that no social goals are to be intermixed with the basic sup- 
port and design of science. Science is to l)c isolated from social goals. 

Obviously, we could all discuss with some intensity whether these 
constraints and taboos are fair and appropriate. But whether or not 
they are, I think they are very real. Our original ideas in the Science 
and Technology Equal Opr)ortunitics Act had many violations of these 
dogma. Wo originally had the typical ideas usually a.ssociated with 
equal opportunity programs. We w^anted to do something al>out role 
models, starter grants, curriculum development, advisory committees, 
special assistant, repoi-ting requirements, and so on. 
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Tn the. end we got, T thinl:, the thrust of the idea. It was a push for 
renewed ener^n- In \)v\u<x\npr niinoi'ities niul women into the talent pool. 

But we certuinJy didn t overcome the political currents against the 
currently unfaishionable Uijpectb of the legislation. Our way of han- 
dling tliose political constraints was by focusing on the more "practi- 
cal'* asi)ect similar to that which some of tlie previous speakers have 
touched on. 

We couldn't talk too mucli about fairness., justice, or anytliing of 
tliat kind. We liad to talk about societal, not minority, need for equal 
oppoi'tunities. Society as a wJiole. We had to discuss the equal oppor- 
tunity idea as a science prognun, a program for obtaining needed 
scientists and engineeis. That's why we had to bring minorities and 
women into the talent pool. Not for any other reason. 

Of course, pragmatically, that approach worked and it is still 
working. The fact tlint we have a crisis in engineering manpower is a 
great as.set to building support I'oi' an e(|ua! opportunity in science 
program. Almost anyone will accejit tlie notion that we should draw 
talent from wherevei' we can get it lor the self-interest of the rest of 
.science and thi* rest of society. 

Uy talking in a somewhat cynical and politically pragmatic way, I 
don't mean tn say that we shouldn't debate the question of whether 
.^orial goals should be included in science. It is an old debate, obviously. 
IVopIc havf !)cen talking nbout it foi- centuries. 

I think it i.s something that we need to keep alive here in tlie'Con- 
grcss arul in the professional socieii(w mid elsewliei'c. 

[kit. ^as >(m)v of th(* other* spcalo-rs ha\i' i)ointc(l ont, politics right 
iK)w has led n-^ to the fiirrent path. Out \ lUM-essitv we must take tlie 
pragmatic approach that tlu* erpiHl oi)port unity thrust is fhiefiy for 
' the gooci f)f society as a whole. Fortunately, this is currently a credible 
artrument. . 

We are nlso fortunate because* T think the Icf/lership of tlic Founda- 
tion, for whatever motivations, tala^s this issue very seriously. T think 
T)r. Slaughter. Dr. Langenburg. Dr. l^ranscomb. Dr. Cooke. T)r. Cota- 
RobleV. and the others on tlie F^onrrl are trying vow hard to do what" 
they cai) to further these iroals. d{'S[)ite the constraints of no money, 
ho origan i /Cat ion. etc. 

But. r will come })ack to nvy initial point. Afany of the C'on^rrcssional 
and a^rencA' activilie-^ are bure;iuerati/' l)n]idnids for' what is a much 
mor*e broarl arul fundamental problem co'u-erniMg tlie ])articipation of 
mituM'itie^ arul women in science and te(»linolo£ry. 

Tlie wa v this broader ))roblem was crvstalli/ed for* me was i^^ Ger*ald 
rfolton's Jeft'er^son Lecf ure in the Tinman it ies in Washin^rton this year-. 

Tt wa-' the fi»-sf time that a scientist ever ^^nxi' this r^r'estifdous lecture 
ill the hnm-inities. TTnlton cho'^-e the faii'lv familiar soirnding t'tle, 
^'AVhere I- v^fioncc Takin^'- T^-^?*' That has ^he rin<r of :> hnr)p\' little 
science leetin'f tliat vf)u rniirlit expect a( the museum or 1il)rary discus- 
sion rrr-oiu). Yon can imai^ino ^irh a lecturv. Dm sur-e: We ar-e going to 
explore r)lanets. undcr-^tand DX.\. fij^d new atomic particles, and soon. 

Arul. in f'M'l. DoltDii touclied on some of these >nhje('tsat th(» begin- 
u\n<f of hi^ leetni-e. 

Then. liow(»\'er. lie stre-sed that tlier-e was a much br*oader issue to 
consider. had a mor'e ^eriou- t bought in miiMl and was. at least from 



ERIC 



63 



59 



what T board, \vari)iiif^ of pos^^ibilitios of a dangerous and bleak future 
for sciouco and socioty as a whole. 

What I felt he was Payinnr is tliat scionco and technolo^cfy right now 
could also take us into a fiuulairu'ntally unstnhle rwr//rl situation. 
By iillowinir a narrowincr of the pool of people who are trained or even 
literate in science or technology, the science community is facilitating 
tin* creation of a very narrow elite, a very .small group that controls 
the knowledge and power tJuit more and more eacli year is becoming 
tho leverage that really counts in society. 

Who und(M\stMnds, controls, and participates in activities related to 
information technology, satellite ti'ansnii.^'sions. communications, and 
computer data banks? Who knows obout genetic engineering, modern 
agricultural technologies, and revolutionary changes in materials engi- 
neering? Tliat's tlie direction toward which the power in American 
society ami world .wiety is flowing. 

ITol'ton is not just a scientist. lie is indeed n fine physicist, but he is 
also a noted historian of science. 

T believe he was speaking primarily as a historian wlien he warned 
that, in the pnst, when any large group of people feels disenfranchised 
from the tools of power and the capacity of protecting their well-being, 
they are going to he very dis:=:atisfied. They will almost inevitably .strike 
out against the elite I hat holds those tools of power, even if it can be 
shown that it is ngainst their self-interest or oven suicidal, 

!Te pointed out that the power of science nnd teclHU)logy is very 
simihir to other kinds of power, and that science cannot expect to sur- 
vive the jealousy of the broadei' segment^ of society if it does things 
^hat concentrnte its power and control into the hands of a small and 
fortunate elite, 

Tn this context, he wa.^n't talking reallv about broadening the base of 
science participation' for the purpose of serving of society, hut, for the 
survival of .science itself. Of coui'Se, that's the kuid of language that 
really begins to get scicTitists thinking. 

And, unhappily, he pointed out that tlu^ actions that we arv tidcing 
rigiit iH)w ])robnr>ly are doinir exactly the opposite of hroiuh^niufr that 
particif)ation. We' are (fitting off science education proirrams in the 
Science Foundation, and expeciaily turning away from those wliich 
addre.-s tiie science crlucation base in primarv nnd secondar'v schools. 
These ore keys to public science literacy, luul mIso to opening the op- 
portunitv for science cnrecT-s to those traditiorinlly excluded froui 
the<o fields, fn tlie lonir rim there is a lH)pc that slronixer stale and 
hK'al cir(jrts, or ])rivate scetor supj)o?'t. will fill iii some of the gJi])S 
left, by shrinking,' federal initiatives-. But there j.re few sign- t hot we 
are piittin"' in the necessarv efVoi't to make a smooth transition to a 
new, healthier, arul nu)rc broadly based national sc!(»nc(» education 
strategy. Irwiead hudiret shocic nnd neglect seem to he the main 
managenu^nt tools, with results of i)rogram disruption arul wnste of 
promising initiatives. I 'n less we ehange eoni*se s^K)n. arul give broad 
sci(»nee arul tcehiH)logy literacy the emphasis it de-(M'vcs, we will al- 
most certainly aggrevate tin* alienation TTolton warned us is growing 
between the sci(»ntifie elite nnd .^s-oeiety as a whole. 

Women and minorities {»speeiallv have to p?'o(e{'t their po.^ifioiis in 
a techTU)logically advanced world by being able to share in access 
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to these tools of technological power^ If they don't, they will be left 
behind. The position paper for the conference states this warning 
very well, and I think we would be foolish not to heed it: 

The preparation of minorities and women to enter the fields of science and 
technology is essential in order to mitigate against their increasingly becoming 
members of a technologically obsolete labor jiool. Furtlier, their presence in 
policy and dedsion making positions is vital in order to protect the welfare 
of minorities and women, and to realize the contributions these populations have 
to make to the society at large. If the development and application of technology 
i5i to be directed toward humane and peaceful objectives, ours are voices that 
need to be heard. 

I think the answer to tliis fundamental problem i.s for the "scientific 
community'' it.self to fare the fact that it is in its own vital interest 
to avoid the alienation from its culture of lar^^e se^^ents of the'pop- 
ulation. Women and minorities havfe historically been most vulnerable 
to this alienation and building? of their participation in the scientific 
enterprise must he, a hicrli priority effort. Thi.s is not only, or even pri- 
marily, for the sake of "fairness", nor for the sake of stren^hening 
the nation's science talent pool. Instead, it is to insure that the appre- 
ciation of the value of .science and technology is pcjnneated through- 
out oi:r cnltiire — a matter of self interest ani survival, not altruism, 
for the .'-'cience community. 

In suggesting a strong role for the science community itself in this 
area, I don't want to sign on as a complete believer in the President'?, 
idea of "voluntarism" as a solution to national problems in a time of 
budget stre.«s. I will leave it to the elected Members of Congress to 
discu.ss this a.spect of current political theory. But, on the other hand, 
you can see where my own thoughts are leading. I do believe that 
activities generated from within the science communities are as impor- 
tant to tJie broader question of public science understanding and par- 
ticipation in the technical enterprise as what NSF or NASA or other 
go\ eniment science agencies do. I think that the science, engineering, 
aiul technical societies, with built-in national field networks, through 
their membership roles, have to become much more active. No federal 
agency can duplicate that network of skilled and community-bas'^d 
professionals. I'd welcome your suggestions as to the best. public policy 
steps to energize and facilitate the activities of this natural network 
in public science education and undei-standing. I very much believe 
in the need to use its potential. 

Wo have already heard some very good ideas. I think those have to 
be multiplied manyfold. The SEED program, a culturally-neutral 
high school math- curriculum that can be taught by volunteer profes- 
sionals, is a very good example. It brings the scientist and engineer in 
contact with the problems of the school system, and the school in 
contact with the technical person a§ role model. The National Action 
Council for Minorities in Engineering, led'by Dr, Cooke, is another 
example of the science and engineering community itself taking on the 
-challenge of broadening technology skills. There are others and their 
effectiveness is proven. We need more. 

Local schools, teachers, and parent groups have to be motivated to 
realize that the^y need to give their young people the tools to the scien- 
tific and technical power that is beginning to dominate society. We 
have to start early. It is not going to work by beginning wjth the ninth 
grade when many students already have a feeling that chemistry and 
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al^bra are for "some other pooplo" than themselves. Public participa- 
tion in the technical future of modern civilization has got to start early, 
if at all. 

Til public television scientific pro^rrain, "3-2-1 Contact" is a healthy 
societal experiment in brinfjinp: a sense of science participation to a 
.wide se^rment of students at an early stap:e. Yet it is one of the many 
cooperative government and private sector activities which are threat- 
ened by short-term budget expediencies and rigidly applied doctrines 
concerning the sphere of legitimate government activities. The tragic 
illogic of wasting promising and creative investments such as this 
without waiting for evaluation, or understanding impact, is the fun- 
damental flaw in the kind of crisis budgeting which has captured the 
political center stage in the last two years. 

My last political point is one that may be perfectly obvious to this 
audience. We felt last year, as we were develofJing the Science and 
Technology Equal Opportunities Act. that the women and other mi- 
norities had to keep together on this issue if we wei-e to succeed. In 
retrospect. T Ix^lieve that just as strongly now as I did in the begin- 
ning. Had we not had a minorities and women in science initiative, 
as opposed to a women in science or minorities in science, we wouldn]t 
have got'ten the support we did. The coalition of women and minori- 
ties, working together with similar though not entirely identical in^ 
terests, was much more powerful in getting Congressional attention 
than would have been either component alone. 

My assessment, in summsiry, is that we are at a point in history 
where the scientific community, and minorities and women, have a 
powerful common interest. For science and technologv to maintain its 
leadership role in society, and the broad support of its tradition and 
goals, it must broaden tlie base of public understanding and partici- 
l>ation in its operations. Minorities and women have a powerful inter- 
est in seizing opportunities for that participation, lest they be left in 
the backwater of a more and more technically controlled society. Gov- 
ernment programs and fancy legislative initiatives may or may not 
play a constructive role in opportunities for that broader support and 
participation, but I hope that the overwhelming self interest of all 
involved will lead to creative iniiiati ves in any case. 

Thank you once more for the chance to appear before you. 

Dr. KosKNSTF.TX. T'm supposed to present a few summarizing re- 
marlcK. LookinL' at the breadth of this panel and the number of topics 
^ve rovored. T despair of doing that in the time that remains. 

I belfeve, however, flie. panel discussion has explored the breadth 
of the problem. It shows that there are large numbers of diverse orga- 
nizations and institutions, each working on a part of the proi)lem and 
perhaps it hiirh lights the need for interacting networks, greater co- 
operation and some means of bringing tocrether all of these activities. 

I must admit that when Dr. IN loss described the limitations of science 
as no social goals, no money and no orga*^ization. I did fear for science 
at that point. 

I believe we also looked to the basic issiie that is part of this confer- 
ence and that is the restriction of access to power in society. T am very 
glad that this is thr> first of a series of national seminars because in the 
end, it is this problem of access to power, influence, and the resources 
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of our society wliich is the basic issue that faces minorities and women 
today. 

I thank the panel. 

[Applause.] 

Dr. RosENSTEix. We have, I guess, about 10 minutes for questions. 

QrESTrox. My name is Pat Ocurra. I used to be an engineer turned 
i\ clinical {psychologist, so I bring both areas here. 

It is a litMe (lishirbing to me that no one has mentioned the whole 
^natt(M- of beliavioral and social sciences. 

In the last decrtde, I think we liave made some progress in the whole 
Urea of representation, access and training, in terms of enlarging the 
pool of bi'liavionil and social sciences for minorities and women. If 
wo are tallcinir about coalitions, I don't see how we can leave that 
. group out entirely. We have to have both hard and soft sciences in 
QrTler to form this coalition that everybody is talking about. 

With the shortarje of funds, and with the'rescrictiohs on social science 
research and all the things that are coming down the pike and if Con- 
gress or the administration has their way, [last week they knocked a 
few more (iollai*s off hard science, researcli] we are going to be squeezed 
all fhr^ way around. 

Without a coalition of all scientists, whether they be from hard, 
behavioral or soft science, w^e are not going to get very far. 

Dr. Pfaffliv. I wanted to make a brief comment. I am a psycholo- 
gist and I very much share your concern.s. It is quite true that the 
recent cuts in support for the behavioral sciences and social sciences 
have impacted on the concerns of this group especially heavily, partly 
because we have been leirislatively successful in getting minorities and 
women into the social sciences. 

Furthen!)ore, research in these areas has been crucial to progress for 
minorities and women. If we did not have the data on the status of 
these groups and on the effects of various programs in changing the 
lives of these grotips, we would not have been able to achieve nearly 
as much as we have been able to achieve. 

So, these cuts are doubly damaging in their impact, both on the 
groni)S of scientists involved and on the whole population in question. 

Now, I will say that in fairness to our colleagues in the hard sciences, 
in spite of the verv severe f)ressure on funding in all areas of .science, 
gronp.s like the AAAS. have .supported additional funding for the 
ix^lmvioral sciences. 

And, I tliink that in this sense, we have something of a coalition 
botween .^cientists in different areas. I certainly hope that we will 
al.so liave a similar coalition among all the groups of scientists in those 
ureas who are affected. 

Q{'i>r\n\\ Afv uMine is James El v. 

Oiie of the specific thinfrs that I think could come out of this con- 
ference i.s to strengthen those things that now work and have been 
working in ndation to what this conference is about. 

Mr, Charles TTughes spoke of one specific area that has been work- 
111'/. e\'er! Ihouirh ho did not quite spenlc nccurately, in that he 
said thnt he would name six predominantly black engineering .schools, 
and he njuned five. He left out one, Tennessee State University, which 
happoi^s to he njy alma mater, an<l whicli hapi)ened to have f)roduced 
the ir)81 outstanding young electrical engineer in the country and 
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tho 107H l)ost elect riral onorinooring sfudont in the country, was female, 
by the way. Hut that s not niy question, fl^aunrliler.! [Applause.] 
'QrESTiox. The main thinr; that Fm interested in is that industry 
and (f overnrnent look at all of the problems that were mentioned in the 
morninj]^ session: lack of adequate preparation and all^of the socio- 
economic i)mljlems, that the historically black engineering^ schools have 
been overcoming for decades. 5 

So what I am saying, in a nut sliell, is that Dr. Moss and, par- 
ticularly Congressman Dymally, must not let the goose that lays the 
golden egg, tlie black professional engineering schools, be hurt or 
harmed in the present environment. 

Tm saying specifically that out of this conference one of the things 
that should come forth that ou^jht to be placed by ever^-one that repre- 
.<!ents every organization here is that there is one particular segment 
of this soi iety that is already working and meeting this particular 
goal and that ever>'one in this room should coalesce to protect the 
concept of the predominantly black engineering school until such time 
as fundamental changes are made in this society which maybe would 
obviate the need for predominantly black engineering schools. 
|"Api)lause.l > 
QuEsnox. I am Howard Adams. I run the graduate engineermg 
consortium. . , 

1 want to speak to stiidents who aro interested m graduate -study, 
r repre.siMit a large segment of minority student?. T cut across the whole 
group, r represent Ilispanics, native Americans, and blacks who want 
to go to graduate school. 

I hear that we don't have .siiflicient numbers. Let me tell you the 
numlKM-s are there. I get far more applications than I Have moneys 
for. These are excellent students. 

As we start talking about this. I would lilce you to take three things 
that we have found to work very beautiftilly for our sttulents. One 
is tbat vhe jrpants need to be portable. They do not need to be tied 
to schools. AVe give a lot of money in research and development but 
they (h) rmt find tbeir way into the hands of minority stud(^nts. I 
get students to apply tp our programs who have straight 4. — ^. scales 
who nolKxly luis asked to stay and work. When it does get to uiinority 
students, it costs too much to get it there. 

We talk about giving money to school, to a student and to a profes- 
sor to work with the student. We can deliver much cheaper than 
that. We need to talk to peoi)le sitting in this audience who work on 
shoestrings. They iret better than 00 percent of every dollar that you 
give to students. That s what we do. We need to make sure that the 
monev gets to the cause. 

The third thing, we need to loolc at is different criteria, T still hear 
[tpople talking about how you have to make so miich on the board 
scores, you have to mnke so'nuich on GRE, and have such-and-such a 
grade point average. That's not true. 

We are sending -students to school and thev are coming out ahead 
of the cln.s.s. We don't look at test scores. Yesterday T talked to 12 



68 



64 



studcnts^ at MIT. They^iJ across a whole racial group. They were 
finished ahead of tlioir rlass^We don't need to do that anymore. 

We need to do HomeMung about networking. Even as we put this 
money out, we don't tell how to access it. Minority people do not 
know to g^t to the money. We write the guidelines in siich a way 
that we-mn't find out about it because we are not inhouse where the 
guidelines ai-e put out. By the time we find out how to write for it, 
tlic moneys is already gone. We need to change that. 

Finally, as you do this, I would like sometime to come to one of 
the.se things where people would get a chance to tell you about some of 
the things they are dpuig on some of these shoestrings, because there 
are soriieg)roj^cts out there that are working well and we can tell you 
how to d^sonie of them without expending a lot of money if we could 
get our J|k|Kls on someof it. ' ^ 



Representative Dymally. This is good. 

Dr. RosExsTEix. We ought to have .the panel sitting dawn there 
with the audience. It sounds lik6 the solutions are coming from the 
audience and the problems from the panel. 

Let's have some more solutions. 

QuESTiox. Lincoln Hawkins, Bell Laboratories. 

I want to make a comment, something I have heard from the panel. 
This panel is involved with getting minorities and women into the 
organization, a fine {^brpose. 

But I suggest that in jthis process we pay very careful attention to 
those that we bring in to be sure that upward mobility is available to 
them, that they can move in the'organization. For if we do not, at some 
point in time they very soon will' look at^his picture and see that we 
have all of our. mmprities and women at the lower rungs of the ladder 
and maybe even trapped there. 

If this happens, rather than accomplish affirmative action, we have 
established the status quo t of women and niinorities as second-class' 
personnel. 

QuESTio5&^* I iim not sure that my comment will merit a response 
from the audience, but I think I would like to make this comment to 
Dr. ^^^son. Tliis is in reference to one of the programs that you made 
mentjc^^ of that is ongoing ut NASA. That is minority schools en- 
gaged m proposal writing, a proposal competition among themselves. 

You are going to only include tho.se minority schools who have dem- 
onstrated capability to perform competent research. I, mvself, have 
pi:oblems with that kind of approach to solving a big problem. 

No. 1, if that minority school has demonstrated that they can per- 
form competent research, then I would say remove the stigma that 
you constantly look at the Ivy I^eague schools and other'schoojs as the 
only schools tliat can do competent research and treat the minority 
school who has demonstrated that they can da competent research, if *I 
iinderstnnd what the definition of competency is, and let them compete 
among the other schools. 

I think we arc going down a detrimental road if I stick my chest 
out at my brother school across the street afid say, "Yes, I beat vou out 
on tile last grant that was submitted by NASA.'^ 
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I think that there are probably some alternative ways* and much 
better approaches to solving that kind of problem than to gloss over 
the way you mentioned. ^ ^ 

Dr. RosENSTEiN. I hate to ask the former president of a university 
to make a brief response, but would you try a brief response? 

Dr. Dawson. When somebody makes an excellent objection, the best 
thing you can do is not respond.. 

Since I have to respond, I don't believe that what we are talking 
about does what you just said. In other words, we aren't exchiding 
those who didn't fall into the two or three universities that would be 
granted this or long-term support. We aren't excluding the 

others' from being considered for support in the same way we have 
been doing all along They would still qualify for participation in the 
research pro-am at NASA. They wouldn't be just tossfd out.^-We are 
trying to develop a few to push them up to the' point where tliey can 
do what you just said, let them eventually participate in the main- 
stream of research activity. 

Maybe 5 years may not be long enough and the money n?ay not be 
large enough, but what we are implying is that given proper support 
over a proper length of time, many of the minority schools will be in 
just as good a shape as some of the majority schools. ^ - . 

For example, the Old Dominion University which happens to be 
located near the Langley Eesearch Center. Well, 20 years ago perhaps 
nobody had even heard of Old Dominion. But they have been able 
through support, just by the accident of geograpliy, to strengthen 
themselves in such a way that they can compete against the other 
schools, MIT, Cal Tech or whatever, in a way that emphasizes the 
fact that they do have research capabilities which qualify them for 
that kind of consideration. 

So, the other thing I wanted to say is we are talking about our ex- 
periences with these schools, too. We are talking about a restricted 
number of schools that have participated since 1968 in the Agency's 
programs. t * 

But I think your remark is well taken, however, we"^ are not 
eluding those institutions from support here at NASA. 

Dr. RosENSTEiN. I think we have time for one more question. 

QuESTiox. Cornell Rigby. 

Wo have a point to make or comment to make about one thing that 
wa.s mentioned. I probably should direct this to Dr. Moss. 

Several people have mentioned that we need to improve the 
scientific and technological literacy among the lay sector which is 
f imdamentally and basically all of us. , f> 

The point T want to make is not only should we try to improve basic 
scientific knowledge of the public. We should also get some feedback 
from the private or public sector, the mass of people thiit should begm 
to set some of the goals tfiat we as scientists and technologists should 
begin to listen to and begin to work to as we factor out all of these 
various approaches thaj we have. 
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I would like sonioono to at lea?;t comment on some of that. IIow can 
.we be better listeners as an elitist <rroiip to the masses wlio are also 
tryiniif to <renerute f^oals and froin whom we would draw the human re- 
sources to fill out these ^ifoals? ' • 

Dr. Moss. I tliiuk you are making a very important point. I.don't 
know if you noticed that this spring, there was some testimony for the 
appropriations for.XIH which were, of course, being cut like every- 
thing else. A dele<>htiou which included, I think, six Nobel prize wdn- 
ncrs came down to talk to the Appropriations Committee. The chair- 
man of the committee said, '^Look. you are talking to the wrong guys: 
We arc all for funds tor NIII and so on, but it is our constituents back 
there Avho have to understand this.'' 

I started out niy talk by saying it is good to pusli the legislative 
body fronv the .putside. I thiak-niost of the people involved in the 
politics of science and technology now feel that one of the main con- 
straints in the support of science and the appreciation of the value of 
science is the lack of public stress on that area as a key priority for 
society. 

\So, I think that's why it is in the self-interest of the professional 
.societies and the trade associations and other science groups to really 
ileal with the i)roblem of public literacy and public science under- 
standing. • 

Scientists conic to us because they are frustrated. They may be 
alarmed that there is going to be a moratorium on expei'iments with 
recorninnant DXA or some similar restriction.. IIow can the public 
be so .stupid? But I'm trying to stress tliat if there is no attempt to 
bring a fundamental understanding of these issues to the public, they 
are not going to make very rational decisions \n any kind of plebedite 
or bud/rot decision. So I tlVmk your point is exactly correct. 

Dr. RosrA'sTKix. I think we could probably go on for the rest of the 
week. Perhaps we have hit a very i*esponsi\^e chord today. 

T might suggest that when futui'e semmars' are held, it might be 
useful to have some workshops so we can get a closer interchiinge. 

T thank the panel, once again, for excellent comments. 

Representative Dvmally. There will i)e a little more than an hour 
for Q-iuid-A and discussion. So, don't leave. • 

May I invite the.moderatoT- and the panel, itself, to come up for the 
lust {)anv], tl'c I\ole of the Familv and (\)mnnmitv in Science and Tech- 
nology, Dr. Cobb, Dr. Oh a vis. Dr. Johnson, Di'. Ko.se n stein ? 

It is tny privilege to introduce the moderator ojl the final jianel. I 
knew the modeiator of this panel before I actually met her. I knew 
about her when T served on the board of regents for the University of 
California, whicli held most of their meetings in northern California, 
r knew about her when T served on th.e board of trustees of the Cali- *^ 
fornin. State (University which held most of the meetings in southern 
California. And T knew about her subsequently as a member of the 
Xntional Science Foundation. > 

Recently, someone said to me if niiyone comes from Calif oinia, the^ 
w 'lW understarul how it is a black woilian can end up headinir a uni- 
versity in Orange County. That is the headquarters of the Rirch So- 
ciety. I said to the person, ^'If you have the conservative's at Stanford 
supporting you, the moderates at the University of Southern Call- 
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fornia siipportinj? you, and tlio lilxM-als at tlic University of Southern 
California supportini]^ you. you couldn't lose;'' That is how iJewel 
Cobb became president of California State T^uiversity, Fullerton in 
southern California. I^t me introduce you to the president of the new- 
est medical school in the United States, the Cliarles Drew Medical 
School, Dr. Haynes. The school just liappens to he located in the 31st 
Congressional District. Thank you very much. 

STATEMENT OP DR. JEWEL COBB, DEAN, DOUGLAS COLLEGE, NEW 
BRUNSWICK, N.J.; DR. BENJAMIN CHAVIS, DOCTOR OF 
MINISTRY, HOWARD UNIVERSITY, WASHINGTO^T, D.C.; DR. 
DAVID JOHNSON, CONGRESSIONAL FELLOW, AMERICAN ASSOCIA- 
TION FOR THE ADVANCEMENT OF SCIENCE (AAAS), WASHING- 
TOlf, D C. ; BR BETTY ROSENSTEIN, EDUCATOR AND CONSULTANT, 
LOS ANGELES, CALIF. 

Dr. Cobb. Good afternoon. I am, indeed, very much honored to have 
l)oen asked to participate as chairman of this distin^^niished group. 
Vou, us honored ^niests. and our paneli.sts as a pa^iel are experienced 
in the subject we are discussing. Particularly all of us are concerned, 
imleed iminersed, in the serious issue of the undcMTepresentation of 
minorities and women for our national needs. We alsooupjht to reflect 
.on the fact that the Con^rmssiona! Black Caucus has, like our minority 
population in general, only recently heeu aware of the importance of 
the suhject of science an(l technology. Tlien^ hns been, if you will, an 
enlightenment, n 
I woiild particularly like to compliment Congressman Dymally^ 
' We have a mutual admiration society between us. Over the past 7 
vears, the time T have been associated with the Xiitional Science- 
Fouiuhition, I can tell you that no member of the s<'ientific comrres- 
.sional or Senate conunittees lias seen fit to call a se.muiar series or 
conference on the subject presented today. I would hope that all of 
us write to the member's of the House 'Vonunittee on Scienee and 
Technology to say liow nuich you appreciate and have profited from 
the seminar. T hope that you would also write the same note to the 
Senate Cornmittee on Conunerce. Sr-ience.' and Transportation. 

Tt is ind(Hul a veiy positive concept. T will refrain from talking 
nl>out olher conu^oiumts of the topic because we arelicrc to hear from 
our specialists. There is eertainly no debate on the iniportnuce of the 
familv and f)f the conummity on how our children develop and how 
in fact all of us have develoj)ed as adults. And so. it is timely that 
we hear fii'st from a nuMnlier of the conuuunity. a.verv stronfr leader, 
a vei-y brave leader, the Reverend Doctor — or shall T say T)\\ Een- 
jainin Chnvis, who in faet hfls been and is now a leader in the move- 
ment of rhui'chcs. defining bis task l)eyond the walls of the chmcb 
and has been in fact an activist over tlic past years. Tie is currently 
the de[)artmcnr director of the T^n'ted CImrcli of Christ Conuuission 
for Kaci*»l diistice in Xew York. Tie is al-'o a national renrosentnti ve 
for the National P>l;H'k fndependent Political Party. He holds a 
master*s degree in chemistry and a doctor's degree in ministry from 
Howard University. ' 




72 



0 



68 



Our .wcoful panelist will be Dr. David Johnson, who is a congres- 
sional fellow with the American Association for the Advancement of 
Science. 

Our third panelist is Dr. Betty Rosenstein, educator and consultant 
in Los Angles. She holds a master's decree in Spanish with a doctor- 
ate in adult education from the Univei-sity of California-Los Ajigeles. 
Over a period of years; she has taught there and has done extensive 
rese4irch on the needs of women and is well known for her community 
leadei-ship. Much of her work in'^fact has been translated into Spanisli 
for publication. 

It is my pleasure indeed to introduce to you Dr. Chavis. 

Dr. Ctievis. Thank you very much. To Dr. Cobb and the other 
panel members and to all of you who have come out this evening to join 
in this most important panel discussion, first I would like to thank 
Congressman Dymally for being primarily responsible for providing 
this forum. 

As a member of the Congressional Black Caucus, I bring you greet- 
mgs from the United Church of Christ Commission for Kacial Justice 
and also from the National Black Independent Political Party. I thiidc 
my remarks will probably be slightly different from th6 others that 
have been given today. Mme will be sort of philosophical. I do intend 
to toiK h on some specific points, to raise the questions of family and 
cominiinity from a black perspective in light of the vast scientific and 
feeluiological achievements of American society necessitates raising 
the question, to .wJuit extent has science and technology aided the 
to eliminate black family and community oppression? Do 
the fields of natural and physical science hAve similar responsibilities 
as the social sciences in analyzing and confronting societdl injustice? 

My answer is yes. The sector of society or that sector of society 
that provides the scientific and technological genius for achievement 
cannot and should not retreat from assessing the impact of their work. 

In other words, the impact of science and technology is political. It is 
more than inst a matter of getting more blacks into the system. The 
system needs to be chan^Lfed, needs to be transfornled into a nonracist 
system, into a nonexploitative system, into a justice-seeking system. 

Way back in f he l7th century, the philosopher Descartes is quoted as 
saying that "science will make us the masters and processors of 
nature." I think that quote has been transformed a little bit here in 
America, particularly in light of President Reagan's speech last night, 
that .science will make us the masters and the processors of the world, 
r believe that certainly our goal today should be to raise the inade- 
quacy and the disproportionate number of blacks in the scientific field, 
and the way the doors have been systematically shut. Although some 
doors are opening now, they are not opening wide enough and not 
enou^di blacks are going through. But'we also must raise the question 
ot what. IS the overall impact of increased numbers of blacks in the 
scientific world? It is true in the last 20 years, there have been many 
signs and many events that have brought some progress toward social 
justice for the^ family, parti(Milar!y the black familv and otiier minority 
families and for many black cbmmunities across this country. But the 
fact stiirremains there is a vast disparity between the kind of achieve- 
ment thm has been made in the scientific and technological field and 
the lack of achievement toward eliminating some of the social ills of 
this society. 
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Another philosopher once %a\d von can jiulf^e a society by looking 
into its prisons rather than lookin^r into its laboratories. As one who 
has spent considerable time in American prisons, I want to report to 
you that this society at least as repi'osented by its prisons, still rep- 
resents a society that does not intend pragmatically from a national 
covernmental level, even in the private sector in many cases, to address 
the question of racism seriously. I think that we would be derelict in 
our revSponsibihties if we have a panel on minorities and women in 
science and technology without forthric^htly raising the question ot 
racism in light of how this issue or this social problem is permeating 
all of our society including the scientitic field. 

The point, which is only one point T want to make, is that we need an 
altt^rnative future than what is presently the handwriting on tl e wall, 
so to speak. Albert Einstein once said that you cannot, from a scientific 
perspective, purport to be for peace and simultaneously prepare for 
war. As I listened to our President last night, while it was not a dec- 
laration of war, it certainly was a declaration of war in terms of 
where the priorities of our Government presently lie. Those of us who 
are in the scientific field or who ha\'e been and gone over places must 
seriously question the utilization and the manipulation of scientific 
achievement in America. I^t us not make the vast progress that has 
l)een made be used for the purpo.ses of worldwide exploitation and 

imperialism. i 1.1 u 

. There are many problems hei^e that v:6 need to solve— liealtii prob- 
loms, and social conditions. If M'e would use our national ingenuity to 
solve some of our pressing .societal problems, then T believe that this 
' land would be a better place. But I have to deal from reality and one of 
the reasons why there, is in fact .some disillusionment in many black 
communities and in many families on the question of .science and on the 
•question of technology' is l)ecanse of the performance in the .social arena ^ 
by natural and physical scientists in terms of utilizing their skills not 
only for the technical achicvetnent, but to confront government, 
i)riVate and corporate structures of their social responsibilities. 

If during the last two to.three decades we as a nation can produce 
the most .sopliisticated lx>mbs. the most sophisticated warfare, if we 
can send .someone to land on tlie Moon, bring some of it back, if we can 
send satellites to far-ofT, distant planets to brinfl: back cry.stal clear 
color pictures, whv not can this ingenuity and this genius, which it i.s, 
m^^ be used to tackle America's single most .serious problem and that is 
to tackle the unwillingness to treat each American citizen as a human 
l)einLr without regard to race, cla.ss, or now even sex. 

[Applause.] , i." • 

Dr. rii.wrs. I'm not .so naive to think that I can preach to .sci- 
entists - — ... 

fLauL^hter.] . . 

Dr. CrfAVis. I know nio.st of you have your mind made up about the 
world. Rut I invite vou to co'me visit where I live now, in Harlem, 
X.V.. to see a place that once was a i^enaissnnce of black productivity, 
now crumbling into shambles. Not because the families thnt live there— 
or because the community itself doe.s not want to upbft it.self out of 
the mire of oppression but because of the systeniatic governmental 
policies that keep it in check in the myopia of genocide. . 

Wiien I hear talk of genetic engineering, atf least froni a community 
perspective, it is in fact a code word for us for genocide. Tliat ne^ds 
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to 1)0. (liscii.ss(Ml b<»Hiuso ono of tho probloms in the community is that 
there is nn uiiawaronoss of wliat is millv happoninf? in the scientific and 
techiiolop^ical fields. From a black community perspective, the only 
contact, we have with technolojnry is wlien the police department comes 
with a new kind of tear nras armored veliicle or lielicopters. And so, 
in a very real sense, many black communities and many black families 
have been the victims of the inadequacy of science as is presently mani- 
fested in the American experience. It does not, have to Ik? that way. If 
thi-i ^ocicty is to bti whole and it certainly ran be, then brothers and 
sistcr.s from .all stratas of life are ^oing to have to work harder to- 
gether. The challenfj^e has been made. 

As I said Kefore, we need an alternative future because the present 
future is oiu^ of .self-destruction: T^t us not only project our scientific 
and technolo«!;ic intent as we carry out tlie research, as we carry out 
t]ie ex[)er'mcnts, jut^t for our own gratification as a nation. But the 
alternative futiuo nuist not just be a national world. It must be world- 
wide and international. 

Otu^ of {hv things we are locked into more than ever is a world sitlia- 
t'lon that we have to share. We have to share, yes, our achievements, 
or else we have to share our common destruction as humanity. The 
single nu)st pressing issue worldwide — I said racism was a domestic 
issiu' but worldwide is the issue of peace. We are not going to be able 
to have any families oi* any communities if we allow World War III 
to start. No scientist will ])rohably start it, but the benefit and the 
product of s 'lentific achievenuMit will i>e used to destroy us all if we 
allow tliat to happen. The politicians must be called into check. I say 
tliat there is one excellent majority that has some potential power in 
this land aiul that is the scientific and technological fields. 

In other i^ocioties, it is the scientists, tliose who have in fact made 
achievement who have the forum to engage jn con.structive criticism of 
tiicir respective .societies. I do not see that happening hero in the 
rnit(»d States. One of my criticisms of the chuirh is that we have 
state religion. My critic'sin of science and technology is that we have 
state science and state technology. 

Thank you. 

[Applause.] 

l)r. i\n\]\. Tiiank you very much, Dr. Chavis. Dr. Johnson will now 
conu> forward, please. 

Dr. JniiN'sox. T think it is interesting that the title of our panel dis- 
(Mi.-^sion is not "Tlu^ Role of Science aiul Technology in the Family and 
in tho (\)mmunity." I^ithcr, it is the other way around : It is "The 
Hole of the Family and the Conutuuiity in Science and Technology." 
Were flic title stated in the former way, it would be easy to make up a 
list of the ways science and technology working together have influ- 
enced the family and community. 

La 4 Chri.stmas they gave us the food processor. Tho Christmas be- 
fore that, it was tho hon>e video game. Then before that, it was the 
di^^ital watch, the tnicrowavc oven, and on back over the years to cars, 
television, and radio. 

I gave that list only hr*lf fncotioiisly. The list illustrates that the re« 
lationship of the family and eonuuiuiity to science and technology has 
been that of consumer to producer. I want to center my remarks around 
just one of the products of scioiu'o that otir comnninitics consimie. That 
product is information. My braiul of science, social science, is in the 
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hiisinoss of tollintr |HM)|)1o almit tluMnsolvos. Wc toll people what it is 
like, to !)(• rurniial. iiikI prcr^-rihe to people wluit Ihcy iiiust do in 
order to {ineend to iiornuility. 

It IS in this function of science as i\ producer of irifornuUion about 
ourselves tluit families and communities, most especially l)laclc fanii- 
lic<. Chicano families. Xative Americans and women, must becrin to 
plav a rolo other than that of simple consumer. Why i In paVt, because 
it is still onlv occasionally the cas(» that niemhers of the.^e /jrioiip.s are 
mimluMvd junon;:: the SL'ieiitists who tell the world not only what blacks, 
Chicanos, Xative Americans and wom-vn are like, but also Avhat these 
people sliould do or have done to them if they are ever to achieve 
normality. 

I cou'd say that what we need in order to l)ecomo. hetter coiisimiers 
are more bfaclc- Chicano. Xative Anr.Mvican, and female scientists. 
And thaf is true eiiouf^'h. i^ut achievin<r just that would [)!'0.)ably not 
Ijc enouirh. [ think it woidd not l;c cnou^rli hecause all scllpnt'sts under- 
<r<) a number of years of intense indoctrination that is aimed not only 
at tcachino: them to ii.^e- the tools of their craft, but also at initiatinfij 
thrm I hei r particular science's club with its pre.-crihed '^et of rtdes 
ami ifs particular way of viewinor the world — its own normality, so 
to sf)cak. Blacks. Chicanos, Xative Americans, and women were not 
present witliin the social sciences when the world views of those 
s-iences were bein*r formed. Theiefore. s*mi)ly pumpinf; this element 
into the scientific community need not iieees.sarily chanrri^ tl.e informa- 
tion these sciences produce about our families and communities. 

We, as members of our vnrious cOmmunit*es, must learn to i]c dis- 
criminatin<; coiiSumers of infonnation about ourselves. I want to tell 
you a. little story about myself. Xearly all jisycholotrists at sonic time 
HI their traininjo: take a course called ''Abnormal Psvcholo;ry." That 
is the class where they describe all the various mental illnesses. When 
r nse<l to sit in that (dass. I rememlx^r I would hear the p^-o fessor de- 
scribe an illness and I would say to myself. "My ^rosh. Fve <rot that I;' 
Hy the end of the semester. I just knew T was a schizophrenic manic 
depres.sive with absolutely no'supererro control over my id. Hut that 
was reallv OK because I 'was <rood enou<;h at pi'ojection as a (lefense 
that I could make everyone else think it was they who were sick. ■ 

[Lauirhter.] 

Dr. JoMXsoN-. Well. I know now that T don't have all those thin<rs. 
I'm really just a type A personality. The point Trn makin<r 5ind T am 
ma1<i!iir a point i- that if we as members of oui- families and com- 
munities are to he benefited by the irrformation that social science 
produces, we must he^rin to he selective ahout the ])artjcula!- informa- 
tion we choo.^e to apply to oui*selves or that we allow to he applied 
to us. 

In s{)me case^. it may be that none of the availahle information 
truly fits our situation! IVh'U^k people are not a standard deviation 
less'inreHi<rent than white peoj^c. for exami)le. thou^rh sonic social 
scienti-t> miorht convey that impression. The avera^re !)hic;: family is 
not a -in<rli> parent holiseliold. thouirh some reports of research would 
lead onr' to thinlc that is the case. The newest piece of in foi-tnatioa is 
that women ai*e innately le.^s capable of doin^r mathematics than arc 
men. Do von believe that ? . . 

When 'information that clearly is not suited to our situation is 
pres(Mited to us, it becomes our responsibility as discriminating con- 
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snmei-s to rejcH».t irvisin formation and to deniand of scientists that they 
give us information that rings true, information we can use to make 
our families stronger, our communities better places in which to be. 

Science is really just a set of fine tools, tools that can be set to many 
purposes. But science was meant to better the lives of humankind. Our 
role as consumers is to insist that th^se fine tools be set to the purpose 
for which they were meant. 

[Applause.] 

Dr. Cobb. Thank you vfery much. Dr. Betty Rosenstein. 
Dr. EosENSTEiN. Thank you. 

First, I want to thank Congressman Dymally for his invitation to 
participate in this challenging conference. But when I see where he 
put mo on the program as the last speaker following all these fantastic 
panelists, I'm not sure he did me a favor. 

I aho wish to commend the Congressional Black Caucus for identi- 
fying a serious problem and attempting to seek realistic solutions to 
that problem. 

In the time alloted to me, I hope to place the issue of this conference 
in a different perspective than that upon which today's deliberations 
havn hiH-n based ; namely, the implication that minorities and women 
must enter the sciences and technology in order to become part of the 
mainstream of American life. 

On the contrary, I hope to demonstrate with several statements that 
the answer for minorities and women lies not in the sciences and a 
loosely defined "technology," but in the professions. 

While we applaud the Black Caucus' recognition of the needs of 
mmorities and women to achieve economic security, to enjoy career 
mobility, to become responsible, contributing members of our commu- 
nities and in turn, the country's need to utilize the long-neglected re- 
sources of a major poi-tion of its population— and attempt to find a 
solution using science and technology as a career goal, is doomed to 
fail aiul in the end will do a great disservice to the people who should 
be served. 

Unfortunately, our communities have found it far too easy to suc- 
cumb to the siren call of science. The public and its leaders them- 
selves have become mesnierized by the national myth which proclaims 
science and basic research, the ultimate solution to all of the Nation's 
problems. 

-If only minority children in general and little girls in particular — 
would just study more math in school/* Then they could lx»come bud- 
<img scientists and fame and fortune will become theirs as they are 
welcomed into middle America. 

Well, it is time for a reappraisal of the situation Starting right in 
our own communities, in each household, an educational process must 
begin with recognition by leaders in the church, the local business sec- 
tor, the school, youth groups, parents— that if men and women arc 
no longer to be excluded from the future, thov must become part of 
the decisionmaking segment of society and that can only happen bv 
(Altering th»' world of the professions. 

Let's look at the facts. Job opportunities in science are decreasing. • 
In this era of economic limitations and increasing fiscal conservatism 
there is every indication that despite the natural prefeience for— and 
the mystifjue that surrounds the sciences, career opportunities for both 
male and female scientists will steadily decline. Universities and col- 
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leges that formerly provided havons for those en^a^^ed in scholarly 
research will offer still ;rreator r-oinpetition for the few remaining 
academic positions as the availability of these "research retreats" 
decreases. 

It is unlikely that the situation will improve ns job opportimitips 
h(u-ome even more scarce when it is increas'ns^ly evident that the 
Xation's demand for solutions to cofuplex social problems, cannot be 
founrl throucrh pure research whether in industry or in academia. 

Two. the Nation's comnlex social problems call for professional 
solutions. Tt hns l>een well-established that the arts and humanities 
pivserve the culture and the heritage of the race and from tlieui we 
derive our value systems. Scierice seeks knowledge for knowled.n^e's 
sake and in .«o doinjr. discovers the laws of nature that often place 
constraints upon solutions to .social problems. 

The professions on the other hand, allocate the re.souives and seek 
to improve the many environments that determine the quality of our 
life. It is those men and women actinfr in a professional mode that 
are in effect '^society's decisionmakers." If minorities and women there- 
fore are to participate in societal decisonmaking and are to impact 
upon nation^il life, and I believe that it is what this is all alx)ut, they 
cannot ho edn^ntefl with only science models but must at a very early 
age by their families, the church, and others who influence them, be 
directed toward and trained in the professional mode. 

Three, math and science are essential to mo.st educational program.s. 
However, to avoid the fru.stration and disillu.sionment that can only 
come when science is the ultimate goal, minorities and women must 
bo directed toward careers in the professions. 

Four, science has in the pa.st and will probably continue to under- 
utilize the resources of minorities and women. A resnon.se to technolo<]f- 
ical innovation to productivity and to all of the other critical social 
and economic imneratives that concern the country can onlv be found 
not from tlio.se directed into still more basic research, but from those 
who bear the msponsibility of allocating the phy.sical. the health, the 
intellectual and the other resources that affect the quality of national 
life — tho.«e educated in the professions. If Government is truly and 
sincerely conunitted to bringing minorities and women into the main- 
.sti'cam of .^ocial action, it is the doors of the professions that must be 
Of)ened to them not just the scientific doors \vhich can lead into dead 
ends for the skilled and the talented. 

IVrhaps community lenders, teachers, and parents .should begin to 
ask them. selves the followin,nr: One, which caix»ers produce our political 
' leadei's? Certainly uot the life .sciences. More often than not they come 
frofM law and related profes.sions. 

Two. which career's produce the men and women responsible for our 
heahh environment? Certainly not biolofrv and physiology'. They 
come from medicine, nursiuir. public health. 

TIhw. which careers pnxluce the men and women i^espon.sible for 
our intellectual environment : certainly not botany, bacteriology. They 
('f\ix\o from owv teacliers and otir other educators. 

Four, which careers produce the men and women responsible for 
our civil liberties? Cei-tainly not physics and chemi.sti^ — but law that 
• produces law vers and judr^es. 

Five, which careers produce men and women responsible for our 
physical environment? Not zoology and genetics but architecture. 
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Six, and finjilly, which people produce those responsible for our 
spiritual needs? Certainly not the paleontologists or geologists — but 
our ministers. 

l^t's take a brief look at some data extracted from a current 
statistical abstract index. In a given year such as 1979, for example, 
there were approximately 802.000 Americans working as scientists. 
In the, same year, well over 10 million, in fact, nearly 11 million 
adults were employed in the professions. This number does not include 
another 10.5 million employed as business managers and administra- 
tor's (exclusive of farm management.) We see here a ratio of pro- 
fessionals to scientists of 25 to 1. We must now ask ourselves why 
then are we so anxious to encourage our minorities and women to go 
into science and technology when the obvious way to plug into the 
system is by means of the professions ? 

My next statement begins with a short ffersonal anecdote. I promised 
my self wl'en T l)ecame a grandmother I would not burden my family 
and friends with stories about my grandchildren. But on occasion, I 
have been known to make an exception like now, when I have a cap- 
tive audience. 

Some years ago when I was returning home from a day with my 
4Vj-year-o!d granddaughter, I asked her the question that I often 
ask children when I have a chance, ^ 

'^Heather, what do you want to be when you grow up?" 

"A babysitter," replied my 414-year-old granddaughter. She then 
quickly explained, "That is only when I'm 15 or IG." 

"When you are 20" and 21, really grown up, what do you want to 
be?" I asked. 

"A teacher," replied my 41/2-} ear-old granddaughter without 
hesitation. 

"A teacher!" I exclaimed, "That's nice, but. Heather, how would 
you like to l)e something different, something special for you? How 
would you like to be a doctor?" 

"Xo, I wouldn't want to be a doctor." 

"Why?" 

. "Becaiise T don't want to take care of sick babies." 

"That's a good reason. Maybe you'd like to be an attorney," I sug- 
gested. She didn't know what that was. "Well thep," I said, "How 
would you like to be an engineer like your grandpa and your uncle?" 

She looked at me then with her big beautiful eyes and said, "But 
(rnuidma. girls can't be engineers." 

With that I slammed on the brakes, pulled over to the curb, parked 
and turned off the motor, looked at her and said : "Heather, I'm going 
to tell you something that's probably the most important thing 1 shall 
' ever tell you. Every time we get together I'm going to repeat it. Girls 
' ran he auything they want to be when they grow up. Now, I want vou 
to siiy right jif^ter me: Girls can be anything they want to be when 
thev crow up. Do you understand what I'm saying, Heather?" 

She looked at me and quickly responded: "But Grandma, they can't 
be boys." ^ 

In the 5 year.s that follawed that incident, I have come to realize 
that tlie real problem is not1)eing anything you want to be when you 
grow up. That cohies later. What is iiiiportant is first finding out what 
you want to be and why and what your chances are for success. 
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As I lecture to young people and their parents I find that most of 
tJbem don't know what tho professions do. Sonie cliildren may think 
they want to be an engineer, for example. However, those same chil- 
dren don't know what the job entails. IIow you get to he one. What you 
do when you are one. But then, neither do their parents, their teachers, 
and even their counselor. If they have one, that is. 

So, to address the question oi what can the community do, I submit 
that the solution to the underutilization of minorities and women lies 
in a professionally designed, educational program conducted at the 
Federal level. 

The specific responsibility for the development of a mechanism di- 
rected toward the entry of minorities and women into the jjrofessions 
has been incorporated into a bill introduced bv Congressman George 
Brown and Con^-ossman Mervyn Dymally. J^his bill, called the Na- 
tional Professions Foundation Act? would do for the professions 
what the National Science Foundation has done so admirably for the 
sciences. 

In support of this legislation, I recommend that individual com- 
munities play a major role in supporting the effort. We are probably 
all personally familiar with some successful, career-orientod i)rogram 
led by a community school, a church or youth gi'oup. But these are 
isolated projects that still leave large segmenLs of tho i)opulation with- 
out the guidance that they need to make meaningful career choices. 
Therefore, these programs should become part of a larger network. 
What I am recommending is a mechanism by which teachers^ ]>arents, 
students, religious, and other community leaders can be provided with 
complete and current materials and information about the profes- 
sions — not just science and technology. The material should be dissem- 
inated at every grade level beginning with kindergarten and continu- 
ing through high .school. My experience with Heather demonstrates 
that junior high school is too late. Elementary school is too late. 

My final recommendation is that each community sponsor a .series of 
programs to look at the question of professional careers for minorities 
and women. These workshops conducted throughout each State would 
.share a common set of goals and criteria for achieving them — goals 
previously agreed upon by a .steering committee perhaps originating 
from this very conference. 

A major outcome of these commimity workshops in due time would 
become a support for a Wnsliin^ton based pi'ofessioiial fouiuhilion not 
unlike the National Science Foimdation. One fmirtion would then be 
that of seeing to the professional desi<rn and coordinated distribution 
to individual communities of innovative educational materials in book 
and film to deal with the following matters: 

First, negative .stereotypes that prevent minorities and women from 
identifying and achieving professional goals. 

Second, the development of innovntive materials and improved 
teaching techniques for motivating children to select at an early age 
and then continue to enjoy math and .science classes in preparation for 
professional careers. 

Third, design of malerials and ( quipment at every grade level so that 
educational and psveliologieal requii'oments for all professions and 
seieneo and teclmology. along with employment op])ort unities and 
descriptions of actual work involved for each career becomes readily 
available to students throughout their school experience. 
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Fourth, roclosif^i of frosts that more accurately measure achievement 
and better reflect the aptitudes, skills and talents of minority children 
and young adults. <? 

Fifth, develop special training programs for personnel from 
church, youth groups, senior citizens, volunteer parents, and prac- 
ticing professioTiaiH to sen e as career counselors, thereby supplement- 
ing the efforts of overworked school counselors. 

Sixth, development of easily updated, computerized counseling 
programs that offer information on career choices, entrance reouire- 
rueuts. employment opportunities. 

Seventh, orgauize a talent bank of practicing or i*etired profession- 
als — not I)oxers or rock artd roll artists — who can serve as role models 
in their couununities. A short, intensive training progiam should be 
de.-igued to hel[) successful minority men and women through film or 
ill person to encourage JX'ople to go into the professions. 

In closing I wish to reemphiusize that the only answer to tlie under- 
utilization of the majority of our Nation's most valuable resources- 
its minorities and women — lies not in basic research and science but 
in their joining society's decisionmakers and becoming a part of that 
growing segment of men and women who are responsible for the allo- 
cafion of resources that atTect the quality of life in every community, 
in America. It is not an easy task, but with today's conference we have 
taken it l)aby step forward. I feel confident that with the understand- 
ing and .support of such legislators as (^bugressinen Dyuially, Wal- 
gren, and Kiujua, along witli the Black Caucus, we are going to see 
nuich progre.^-s in the years ahead. 

Thank you. 

Dr. Conii. In the interests of time, I would like to make only two 
small comments. Then we will move to our discu.ssion. I would 
like U) ,-;ay. Xo. 1. that I think we have a semantic problem in the 
definition of i)rof(\^-sion. A profession is defined as the application of 
a diM-ipline for the purno.«e of earning one's livelihood, planning a 
career. There may I>e I think amono^ us many who are involved in the 
nrens ()f lu^-ilth aiul education, science and teaching, including the 
teiichi/ig of sci<'uce who r-nll oni*selves j)rofes.sional.s. 

That (Icbnto, however. I think belongs at another time. But it will be 
interesting to continue the discussion privately. 

I would like, liowever. to conunent about families. T think ^ve all 
know what fainilie.s do in (a) protecting children, (b) sur)poi'ting 
iluAv cnu)fional development, and (c) in providing a bulwark against 
the e::ternal world at times when children are vulnerable and learning. 

Above all. hopefully parents encouracfe curiosity — the free, unfet- 
tered development of curiosity of the kind that we ju.st he^aiKl about 
in^ Dr. ]^)thstein s granddaughter. In relation to that encouragement 
of curios'ty. there is one very important point that seems Vritical. 

As parents one needs to establish the process early on of discipline 
and to be able to make the broad jump between the television program 
that lasts for 30 minutes with a problem at the beginning and a solu- 
tion miiuites later and no effort to the tedium and the hard work 
and the concentration involved in reaching that successful conclusion 
in the real world. 

'riiaf is in fact the essence of what we wnsh and hope for. curiosity, 
discipline and a sen.se of the steps involved in reaching that final 
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siincosR. Perhaps wo can in future conferences consider ^he develop- 
ment of •Mi'ow-to" inamials for parents related to implementing what- 
ever the parent wants for the yonn^^sf ei-. S ieh a niannal would sa^r^^est 
a process of nionitorin^r tlie si-hools in which *:hey find their childreiK 
and monitorin^r in fact their environment at jui early ajr^^ U> create the 
successful outronio. 

I would like now to a.sk ('onfrressman Dymally if— hecause we 
are now 40 minutes after 4 — whctlier he would like to direct the dis- 
cussion that wouJd nonnally Ixi a part of this panel, if lie is in the 
room. 

Representative Dv^mallv, First let nie thank all of you and the 
panelists. • 
[Applause.] 

Representative Dymatxv. Feel free if you want to answer a question 
rliat is asked to do so. Let nie apiin repeat that we plan to go some- 
place with thishraintrust. We arc i)roposinjrM)nie .^jrional conferences 
and 'I took note of the rok^ of the historicnl'y black colleens with the 
ho]Mx that tli^y will sponsor one somewhere in the South or the South- 
west. 

AVe plan to move this braintnist into the ^^eneral arena of the Con- 
gress, l)oth the House and the Senate, and to liave a citizens support 
irrotip to support the congressional braintrust. 

We ^ire hopeful that we will be successful in getting a fellow to work 
with us for the next school vear Wo plan to publish a newsletter if 
we.raise adecnia^e funds froiu the citizens braintrust, although I don't 
anticipate large sums of money. 
^ We have Ji commitment to take this -transcription here t^day 
and make a publication out of it which we will mail to all the partic- 
ipants in this conference. T thank you very much. 

Xow we have an open session. You don't liave to ask a question. Yo\\ 
mav want to make comments. 

Qi Ksnox. I would bke to make a comment rather than a qnestion. 
My name is Charles Bush. I am the cldirnian of tlie ('ommittee on 
>[inorities and Phvsics of the American Physics Society. 

I would like to emi)hasi'/e the need for the professional societies to 
take a moi-e active pai^ in what we want to do also. I would encourage 
you to include the professional societies in future plans relative to the 
i)raintnist. This would include the professional societies not only 
minoritv but al.io the majoritv societies. . • i • 

For I'.xample. some of the work by the American Plf!?«ical Society 
rehitivc to tliis problem includes the establishing of a seliolarship pro- 
gram. This is a scholarship program for undergraduate minority 
phvsics students. This program has been in effect for 2 years and now 
includ(»s twentv students. And second". T would like to just read a 
resolution whil-h has l>ecn adopted by the council of the American 
Phvsical Societv this past April at its lialtiinore meeting. 

Resolve that the council of the American Physical Society re/^ognizes 
the lack of significant levels of participation by minorities and women 
in science and engineering as a national concern and views with alarm 
the budget cuts made by the Charter administration m public programs 
designed to increase such part icipation. 

l'>e it further resolved that the council supports the restoration ot 
adequrte funding to such programs as appropriate expression of 
national prioritv. I do think the pif-ofessional societies are also be- 
ginning to face up to the needs relative to minority participation in 
) science and engineering. 
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Tioprosentrttive "Dymaixy. Thank you very much. 

QrKSTioN. Calvin Smith. I just liave a question, that is all. I haven't 
lieard it said today but I was curious as to what effect the recent demo- 
ffrapliic trends, and I am tiilfcin^? about fewer and fewer children 
roacnin*]^ collogue a<re each year, has on the probability of success for 
fundinn^ education in g^eneral and programs geUred to the needs of 
luinorit rs in particular? 

Representative Dymally. Does anyone have an answer to that? 
Anyone want to make a comment on that ? 

QcKSTJox. I think as it applies to minorities, we don^t fit into that . 
category. We have not had i^n opporUmity to participate. I keep hear- 
ing that the numl)ers are bare. Thai is not in fact a, real reflection. 
There is a drop in overall enrollment of minority students, but there 
are a tremendous number of students who want to go to college, par- 
ticularly amonp minorities and women that have not had a chance to 
participate betore. As we listened this morning, native Americans 
have not gone to school, not even at the elementaiy level. Ilispanics 
have not had an opportunity to participate. Blacks have not had .an 
opportunity to participate.' If you are talking about elementary school, 
junior high school, with raw numbers, my information is you can go 
to nny seventh grade class today and count the numbers, and I can tell 
you now that'there will be one who will lose twelfth grade. 
, In any group of three, we are going to lose two of those. The num* 
hers are tliere. We need to retain^ those people so that they are produc- 
tive, got Jhem into school and definitely into college. We are cutting 
har k on the aid to students at the college level. When we start talking 
about recruiting, peo{)le tell me they can't iind anyone. 
^ I find students who want to go to school and there is no place to go. 
So T don't think that is a problem. 

Qi'KSTfox. The dropping enrollments can cut both ways. There have 
been studies wliich indicate that one of the reasons for the increase of 
wornen and .particidarly older women in the colleges and universities 
lias been the dropping enrollment and therefore the schools have made 
some eiforts in this direction. . - — . 

I think this is trtie in engineering. About the only area where there- 
is evidence that some effort was made to include special programs for 
women was in the engineering schools because of the dropping en- 
rollments.^^ ^ 

On the other hartd, vou have to i)e careful of thi?: kind of thinff*be- 
caust^ one reported reaction from a dean of an engineering school was 
that he was very concerned because it had had a 20- percent drop in the 
enrollment in his classes. 

The examination of the figures indicated that he had not had a 20- 
percent drop .hut 20 percent of the class is now female. I fear that this 
would not be limited necessarily to women, either. And so, in the 
schools- the schools may respond to the dropping enrollment posi- 
tively but I think we have to be very much on the alert and try and 
us'> the changes positively. 

'l*ho other side of it of course is that with dropping numbers there 
rriay he a lack of interest in the near future. 

Dr. SxYOKn. Just a couple of brief comments. We have been herald- 
ing the drop in enrollment for years. It hasn'j: happened yet. In fact, 
it continues to rise slightly. We see this eacfi fall as the enrollment 
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fifjnros coino in. And to luote froni someone who i« not a scientist, a 
historian T have srk)kotj to ro.contly, claims to liave proflicted this all. 
nlon<r. that when the college ago population declines in number, the 
l ato of college jnToing increases. \ 
Tliis is one element we seem to be seeing: now. 

Another thing that . needs to be sj^id about this decline is that it is 
projected as a short run decline, a decline that isn't real. The so-called 
shortage of studonjis, liowever projected, is not anticipated to last be- 
^'ond tlie year 200(X We .see hills and valleys in enrollment over the 
next 20 years or T should say in the traditional college age population. 

But it is not a permanent condition. Wliat we aie talking about ia 
pai't lu^re is also a long-term peispective. It takes awliile to produce 
scientists. Now I think ulsomuch of the discussion here has been tinged 
with reali.sm. 

You have to make distinctions l>otween fields of .science. There are 
fields for which the immediate i>roieeti()n is not great in terins of tra- 
ditional academic employment outlook and there are many fields for 
which the outlook is quite'good, .some of which were mentioned l)y the 
earlier panel tuis afternoon. 

We also have no rea.son to a.ssume that .science is ahsolytely static, 
but rather that new fields begin to emerge, into areas >in; wliieh the 
demand is tremendous. One of the tables passed out this . luorning 
pointed out the higher unemployment rate of women scientists, the 
higher rate of womefi ()Ver men in a lUJmber of fields. 

This is true. I^ut it i.-^' nonexistent in. fields like compittei; sciences 
where the unemployment, rate for sciences of either .sex happens to be 
zero. * 

Eepresentative Dymallv. There are more people from Fisk here 
than from any other school but I want Tennessee State to know that 
T am pushing them. 

QrKSTio.v. I don't think I need the microphone. T am just going to 
stand here and say first of all I think Dr. Koth.stein's speech was the 
right sermon in the wrong church, the idea being that what we are 
about is gettin Of minorities into these fields. 

T think that the distinction between science and technology was con- 
fu.sed in her presentation as we had an earlier presenter that Imsically 
said technology- is where the engineers are. if you will. 

You were talking to f he basic scientists who are seeking iiew knowl- 
edge. The statistics f hat you quot'ed basicallv may applv lo scientistSt> 
but not in the technological area. But that is not lo knock that l eeause 
we want to f^et minorities aiid women represented wherever (hey are 
underrepresented, including the professions. 

[Applause.] 

Qr'KSTiov. Now the next thing that T wanted to sny is having been 
trained as an cTi^ineer. T like to talk nhouf .t^pecifics. What specifi -nlly 
Can we do? T have'^'one more specific. Why don't we take the Mc- 
Donald approach that thev just took to driigs? The AA.NS j>nd the 
varioti.s othei- /Toups. could actually advertise on TV. which every- 
body ?^ees. the kiTids of stnti'^tics tl^at we have talked about. The kinds 
of rewards a va(u] coiruiieivial advertiser could demon.'^'trate. are psy- 
chological, emotional, and let's, not 1( ..ve oiif tlie money, just plain old 
fat money. ^ ^ 
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Tlioro im^n^t. ii lot of poor en^irtfers. They mi^ht not be the richest 
i . the world, but they rortainly anMi't the poorest. By that mechanism 
yo i can captivate the interests of a number of kids. 

So what am I sayjn^f specifically? Two specific 3u^^gestions. One 
is to indeed strenjifthen those black professional en^neering schools. 
Everyborly suppoils that. Two. let the professional societies here rep- 
resented consider advertisings engineering and technology as a field 
that is rewarding bpth monetarily and social-humanistically. 

[Applmise.] 

Eeproe^entativc Dymallt. Could you give your name again? 

QriiSTrox. ^ My name is James Ely from thj|^aval Sea Systems 
Command and also representing the Wa&hington^rea Navy Chapter 
of Bhicks in Government. 

Qx-ESTioN. Clarice Gaylord, the National Institutes of Health. I am 
ghid you said blacks in government. My comment is on something 
that hasn't been mentioned this morning: the Federal Government 
hiring of black professionals. I have been at NIH for 10 years and 
I can still cite the^same number of black professionals employed by 
X nr. It is very low. Five percent at the most. 

I don't know whether the Black Caucus can do anything about it, 
but it seems to me that Federar agencies are responsible for nionitor- 
^ inir hiring practices of other institutions but they have not done a 
good job of monitoring themselves. « 

|| would like to say too that a comment was made this morning 
that there should l>e more minorities in power positions. In my job, 
I (cm involved in a. review of grant applications. If there were' more 
minorities involved in this process, I am almost certain that we could 
help the other minoritie.s out in the field seeking grant support. 

Rut since Pat Harris has left office and I don't know what Secre- 
tary Schwoiker's stand is on recruiting minorities, I" think we need 
strong logishitive input backinjr the Federal Government's improv- 
luir own hiring practices of minority professional scientists and 
also in getting more minorities on these committees. 

Tharik you. 

Representative Dymallt. Thank you. Why don't we start with^the 
Congress first ? They a re tlie worst. Yes ? 

Question. Charles. Baskerville, a research geologist with the U.S. 
Geological Survey. I have two comments. One deals with something 
someone said previously about professional societies and getting in- 
volved in minority participation. 

We in the geological sciences thought of this back in 1970. 1 was then 
a member of the National Advisory Committee to the then Secretary 
of the Interior for the whole Interior Department and subsequently 
wound up working for the Department of the Interior which had noth- 
ing to do with it. 

The A(jr. the Airiericnn Geolo'rical Institute, and all its member in- 
stitutions, the American Geological Union, the GeologicalSurvey, and 
the Association of Engmeerinij Geologists, and I am a member of most 
of them, got together during those }0 years and set up minority schol- 
arships. ' ^ 

They do have minority funding and recruitment and this sort of 
tiling to try to get more minorities into the geological sciences which 
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covers a whole host of things. So on that score, the geological sciences 
have boen in this for ^om<r on now 11 yoai^s. 

The other thing we talked about earlior/the relationship of one- 
on-one between scientists. We in the C.S. Geological Survey have 
been doing this and^ someone mentioned earlier, we also need more 
money. 

I think we can do this without having a middleman involved if we 
support the students directly, this is what's happening with us. I iiave 
in the last 2 years' four students, one black male, one black female, one 
white female, and one Hispanic. ^ 

My point being that these students started with ine working on re- 
search projects as undergraduates. All four of them are in graduate 
schools: Two in Columbia, one at Columbus University, and one m 
the city of New York. j . u 

These students were supported by the Survey. What we need is prob- 
ablv every agencv that would liko to have an internal-typo program 
where students in, say, senior high school level up through the under- 
graduate level ^jind Ihe graduate level can work on a one-on-one basis 
with the scientist. 

This gives them an incentive to go ahead because they can pass it 
on down the line. We don^'^have to have middlemen in these prorrrams. 
Somebody has to have a line item budget for each agency that wants 
to do this to support each of the students. 

T don't think it takes a lot of money, probably a quarter of a million 
dollars a year per divi.sion maybe would take care of about 25 or 30 
students a year. 

Thank you. i_ o- 

Representative Dy^mally. I regret to inform you that Sir David 
Stockman eliminated the internship program in the Federal Govern- 
ment. . • 

QcESTTOX. This is a comment. ^\Tien you have your regional meet- 
* ings, T would like to suggest that you consider three different types of 
^ groups in that area and focus on thein. As we have heard, there are 
many groups that appeal to this toy^ic and there are other groups that 
will be protesting the shortage of minorities and women in science and 
engineerinir and in other areas. 

I think— then there will be a third group that will be developing 
alternative programs to address these kinds of issues on a continuing 
basis. ITnfortupatcly, when you have a program and ^effort like this, 
there is usually a time lag between the three groups. 

One may be proposing something on the loft and another one on the 
right, anci so forth. There sometimes appears to be an inconsistency 
when the overall effort is the same. I suggest that when you do have 
your rcfrional mcetincrs, to be sure to try to send out the information to 
all kinds of constituent groups, including churches, local politicians 
(for suggc^stft^ns) community leaders, recreation leaders and what 
have you. so t^t you can hopefully bring in these three distinct grbup- 
inirs of people, .'^o that when the next wave does come to terms with 
-moneys from th(^ Federal Government or whatever, it will be a uni- 
fied ai)pronch to solving that problem. \ 

My name is Kenneth Hill, T'm from Detroit. 

Representative Dy>i ally. We will take one more. 
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QuESTrox. My name is John Thompson. I'm very pleased to be here 
today. 1 am wearing tWo hats today. Lam with Aberdeen Proving 
Grounds as a research biologist. c>. 

Second, I'm a member of the National TeehnicaJ Association. We are 
sometimes referred to as NTA. It just so hajjpens that we, our organi- 
zation, did not receive an invitation. It just so happens I got it through 
my organization where I work. 

I would like to make a comment that our organization, NTA, has 
and still is doing work in the areas where some of the panels have re- 
ferred to. I would like to make a comment in terms of what Dr. Chavis 
said. 

We have a chapter in Baltimore — as a matter of fact, we have 30 
professional chapters throughout the United States. At the chapter 
which I belong to in Baltimore, we tiave a program where we are 
working with the church. I feel that the whole problem here in terms 
of science and technology is that we have forgotten where we come 
from, where our roots are; that is, within the church. 

So we have started working with the church. We are having a pro- 
gram, as a matter of fact, next week, where the minister of this particu- 
lar cluuoli, Kevorend Henderson, has invited the NTA", Morgan State 
University, and another organization we ai*fe working together 
with to apprise the community of science and technology and how it 
affects them. 

I think a lot of people are not aware of how science is affecting them. 
Until we can let the people know what we are all about, then I think 
that we won't accomplish anything. To me, I think that's important. 

Second, wo are inviting all the young people to come. I tell you all 
here today that our organization is multidisciplined. We have archi- 
tects, engineers, physicists, chemists, you name it. 

And th(\ head of the physics department at Morgan State University *^ 
has helped us in terms of giving out circulars or flyers to his students 
and other departmental heads an the sciences to come to this activity 
which we are having. 

We are trying to let the community be aware that they are just as 
much a part of science and technology as we are ourselves artong 
our peers. So this is a comment which I would like to make. 

Representative Dymaixy. Thank you very much. 

Question. The one question that I did not hear addressed in today's 
panel, and maybe it can be addressed at a future seminar, is what can 
be done about overcommitment? In today's discussions, there were calls 
for people to serve on study groups, to be involved with legislature, and 
to do all sorts of things. 

We still have to teach and we still have to do research. How can we 
do all of those things in one lifetime? 

Representative Dymallt. We have three people who wish to speak, 
four, five, six, seven. [Laughter.] ^ 

Dr. Haynes? 

QuESTTOK. I am Dr. Haynes. I shall be brief, but I did want to say 
before thc^ cdnforence ended that I was somewhat disappointed when 
I heard people say, "What happens after this conference?" 

We come here and talk. There were so many pearls that were dropped 
here today that if we pick those pearls up and started to do some of 
the things weiieard today, the conference would be very, very success- 
ful. 
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I am unwillinnr fo wait until it frets out into the field. There were 
some suggestions made hero today, for example, that we ouglit to sup- 
port the existing institutions, those who arc doing what they are doing 
right now should be encouraged to do so. , , ^ 

A question was raised about competition among the various institu- 
tions. I am not sure that that was fully picked up, but I would.be very 
happy if instead of competing with each other, we form some col- 
laborative efforts. 

The schools of engineering and the scliools of medicine should get 
together and submit proi>osaLs on bioengineering. Things of that kind 
can move us along. 

' I commend our Congressman for having this conference. I hope that 
the pearls which were dropped will be picked up and used, even before 
we get to the field. - 

Representative Dymally. Thank you very much. 

Question. I have a resolution here that I have hastily put together 
that I hope reflects the sentiments of most of us present, L. C* 

McMillan. j. • i ^ 

In recognition of the need to respond to the need for a niitional af- 
firmative a^^t ion plan that will increase the number of minority youth 
entering the sciences and technological fields, to bring together the« 
prestige, influence, and resources of concerned national organizations, 
business and industry, Government educators and interested citizens, 
ill a concerted effort to correct this national imbalance; to simplify 
and cut any nnnecessarv administrative costs of su-h a plan by tying 
in with established programs that make the time, funds, and energy 
invested direct! v productive: to identify and p-ive public reconrnition 
to minority hi^di school students whose records of achievement have 
demonstrated their potential for positive accomplishment in the sci- 
ences and teclmoloirical field through their personal scholarship, as 
well as throun'h tlieir influence on oth^ intellectually talented minor- 
ity youtli ; to help insure that these able and highly motivated students 
obtain the opnortunity for higher education in the sciences or tech- 
nolon'icnl field of their choice and in the institution of tlioir choice, 
rather than being victims of an education for which they can pay 
in^f-ad of one for which they qualify to provide a means through 
which secondary schools can be assisted in stimulating the intellec- 
trnllv talented vouth : l)e it resolved that Congressman Dymally and 
the Black Caucus be thanked for and encouraged to continue such 
seminars until positive results ran be mr^.^red. 

Representative Dymally. You heard the motion. All those in favor, 
say aye. 

[Chorus of ayes.] 

Kepresontative Dymally. Opposed? 

SrTSSl Dymally. That's* the way they do in Congress. 
Thankyouvery much. It's very kind of you. . . 

QrKSTTON'. I apnr()cif>te the opnortunity. My name is Jim Hayes, 
r work for Chesa.neake Division of the Navy. 

I 1x^1 ieve Or. Ely made it loud and clear for the XavT tlrat we have 
good programs, good EEO. We have upward mobdity and the whole 
thing. 
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I also am witli the National Society of Professional Engineers. I 
have some information I think mijrht be worth thinking? about here. 
The National So(»iety of Professional Engineers has a policy here, 
and I would just like to read it. 



It is the poHcy of the National Society of Professional Engineers that XSPB 
IH committed to provide programs, update policies, an^ modify activities to assure 
the avaUabUity of opportunities within the engineering profession for minorities 
and for women. 

NSPB l)elieves that societal prejudicies should not be allowed to Influence pro- 
fessional practices. SHVK pledges to work actively for the recruitment, utUiza- 
tion, and encouragement of minorities and women in the engineering profession. 

Now, ©a^h State has their o^vn organization within the national 
society, and I live in Maryland and I belong to the Maryland society. 
And I happen to be in the largest chapter. In fact, I'm the past 
president of the largest chapter in the Mainland society, the Potomac 
chapter. We cover all of Prince Georges and Montgomery County. 

Now, the rociety as a whole, including the States and the chapters, 
have been trying to increase our membership with minorities. We 
have been fairly successful with women. We haven't been too success- 
ful with the others. 

I would like to give you my telephone number, which is 433-2515, 
and those of you that would like to join us, we ceitainly welcome you. 

Thank you, sir. 

Representative DrMALLY. Thank you very much. 
QincsTiON. Thank you. I am Gloria Gardner, with the U.S. Geologi- 
cnl Survey. 

I would like to cx^mmend you for having this program today. While 
our agervcy has ma<le progress in the areas of minorities and women 
in the Karth sciences, there are systemic barriers in most agencies and 
part/cularly in scientific agencies that prevent minority and women's 
paiticipation fully in the processes. 

As chair of the minority women's task force out of 0PM, we are 
looking for role moflels in the areas of science and engineering to 
work with students in the schools in the metropolitan area. 

If any of you are interested in serving as a i-ole model or mentor, 
please contact me at 860-6384. Thank yon. 

Representative Dymally. Thank you very much. Our final ques- 
tioner. 

QursTiox. I am from the Office of Opportunities in Science at the 
A.A A,S, the Association f of the Advancement of Science. 

We are establi.^hing a network of organizations that work for 
and represent minority scientists, engineers, and health professionals 
in an information clearinghouf=c, the main purT>osc of which is to make 
.sure that orofanizations that share goals in this area pf increasing the 
participation of minorities and women and handicapped people in bur 
office are aware of the programs and successes and resources of other 
orf^ani 'at'ons that chare their goals. 

And we would like for any groups or individuals that are not 
jiffiHated j^vith a grojip, particularly, to let us know if you would like 
to be part of this communication network and have access to the 
information. , 
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We will ho publishing a Tiowslottor and will be participating in the 
meeting of the organizations that are a part of the network. We will 
be probablv convening some meetings of our own. We have one sched- 
uled now for January 4 in conjunction with the AAAS ann\ial meet- 
ing, which is being held here m Washington. 

Representative Dymally. Tliaiik vou veiT much. Let m& thank 
all of you. Shall we give a round of applause to our stenograplier^ 

[Applause.] 

Representative Dymai.i.t. One final comment. 11, 
Qi3T:sriox. I noticed that there liave not been a tremendously large 
number of comments from women in the audience. But there are a, 
couple of observations that I would like to make, particularly about 
some of the Government programs for graduate students. . 

I am from a black institution with a Ph. D. program in physics. 
Mv name is Anna Copland. I am from Howard Univei-sity. 

We also have a i)rogram in geology. I flunk we -y'^^'^^^.^^'i^, ^|^^*' 
institution with a program in geology. One of the difficulties that wc 
find from past experience with Government agencies or industries 
that accept students for summer employment or for working on ad- 
vanced <lpgrees is that once that student has gone, the department gets 
no l>enefit out of it. , , . , j ;^ 

You get the benefit of the student who is there, and perhaps^in 
recruiting students later on. But We don't get any la.sting benefit for 
the- long-range program of the department in terms of equipment, 
and things of this sort, which ip part of the difficulty that minority 
in-stitutions have, particularly in the sciences. . . . ^ 1 
The other thing is diat most of the minority institutions do not reai- 
ize the type of monetary commitment that is necessary for ]ust simply 
surviving in a science department. It is very difficult for the teachers 
and the heads of departments to really express that to afi adminis- 
trator, , , . . , i_ 1 t 
Now. the other point that I wanted to make is in the whole matter ol 
" what will be forthcoming? Will there be anything forthcoming from 
the legislature? ^Vhat we are returning to is the so-called pre-bputnik 
era in terms of science literacy. . 1 a-o 
We are losing most of the programs that grew out of the l»oy 
through 1968 .^^ories. So that what's happening is we are now being 
faced with a situation where students are coming into college much 
more poorl v prepared than thev were even then. ^ ^ (^orx 
We talk about how poorly prepared they wore in 1960. But in limo, 
they are even wor.se prepared. We have not really touched on reaching 
lar^e populations with jnst adequate numerical computation skdls. 

We need to fret down to talk on the local level about science simply 
as a mojins of living, and surviving as a population, that is one thing. 

But now to have to *'o back and produce for the general popula- 
tion profrrams that will just brinor the math level un to what it wa.s in 
that time is going to be an awful task. It will make us wonder what 
wo did in those 20 vojirs. 
Ropro'-entative Dymatxy. Thank you very much. 
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W(» ha\T iu)t<Ml with soiiio iiitorost soino sup^pstions for improvo- 
ineiits. Lot mo assure you wo havo taken fjreat care to have a ste- 
noffrapher here so that your sujnrpostions would be sei iously considorofl. 

You are dealing: with a very young staff who put this conference to- 
frether, a froslinian wlio has n * backjnrround in science or technology. 
fTo s a politician bv profession. 

And so. thanks to the A A AS and M\\ Thompson from the XSF, and 
tlie rest of you. I express liow deeply grateful we are for your involve- 
ment, your attention, and yaur presi'nce here. 

Thank you and God bless. 

[Applause.] 

[Whereupon, at 4:50 p.m.. the meeting was adjourned.] 
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